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PREFACE 


This  report  is  an  appendix  to  the  Urban  Runoff  and  Basin  Drainage 
Study.  It  contains  general  information  on  each  of  the  regional  drainage 
sub-basins  within  the  Green  and  Cedar  River  Basins  (State  of  Washington 
Water  Resource  Inventory  Areas  8 & 9)  and  specific  descriptions  of  all 
alternative  drainage  plans  considered,  including  costs  and  environmental 
assessments . 

The  Urban  Runoff  and  Basin  Drainage  Study  is  part  of  an  environmental 
management  program  for  the  Green  and  Cedar  River  Basins  in  King  and  Snoho- 
mish Counties,  Washington,  and  has  been  conducted  under  the  auspices  of  the 
River  Basin  Coordinating  Committee  (RIBCO).  Four  principal  studies  comprise 
tne  RIBCO  Environmental  Management  Program:  Part  I - Water  Resources;  Part 

II  - Urban  Drainage;  Part  III  - Water  Quality  and  Part  IV  - Solid  Waste. 

The  Urban  Runoff  and  Basin  Drainage  Report  presents  a comprehensive 
plan  for  meeting  the  existing  and  long  range  urban  drainage  needs  within 
tne  Green  a«4' Cedar ' Ri ver  Basins.  The  study  recoimiendations  address  drainage 
facilities,  capital  cost,  methods  of  financing  and  institutional  arrangements 
for  effective  drainage  management.  The  recommended  plans  are  conceptual  and 
are  intended  for  use  by  local  governments  as  a guide  in  the  future  planning 
of  drainage  systems. 

The  published  report  is  composed  of  the  following  documents: 

Tecnnical  Report 

Appendix  A - Regional  Sub-Basin  Plans 

Volume  1 - Cedar  River  Basin 
Volume  2 - Green  River  Basin 

Appendix  B - Urban  Storm  Drainage  Simulation  Models 

Appendix  C - Storm  Water  Monitoring  Program 

This  report  is  submitted  in  compliance  with  the  terms  of  contract 
UACW67-73-C-0022  between  the  Seattle  District,  U.  S.  Army  Corps  of  Engineers 
and  KCM-WRE/YTO. 
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^>RESENT  DRAINAGE  SYSTEMS 


NATURAL  SYSTEMS 

The  underlyinij  <ind  basic  drainage  system  within  the  Green  and  Cedar  River 
Basins  is  a ccviii'lex  of  streams,  rivers,  lakes,  ponds,  wetlands,  and  Puget 
Sound.  The  Urban  Runoff  and  Basin  Drainage  Study  has  focused  on  27  regional 
sjo-basins  anJ  their  stream  systeiis,  although  numerous  other  named  and  unnamed 
streams  make  up  tnis  system.  The  two  major  river  basins,  the  Green  and  the 
Cedar,  have  origins  in  the  snowpack  of  the  west  slopes  of  the  Cascades.  The  re- 
■laining  stream  courses  and  water  bodies,  while  receiving  precipitation  in  the 
form  of  snow,  are  primarily  dependent  upon  rainfall  as  their  source  of  water. 

Die  significant  rainfall  occurs  from  late  fall  to  early  spring.  While  winter 
flows  in  tite  streams  are  usually  higher,  perennial  flows  are  experienced  by 
dll  streams  serving  a drainage  area  of  approximately  1.5  square  miles  or  more. 
Tne  wetlands  and  ground  water  stored  in  penneable  soils  provide  the  main  source 
for  sunnier  flows. 

Tile  lush  natural  vegetative  cover  of  the  region  has  an  annual  capability 
for  returning  water  to  the  atmosphere  tnrough  evapo-transpi ration  in  excess  of 
tne  amount  of  precipitation  that  actually  falls. 

■LMl  -UEVELJjPED^SJfSTEMS 

Every  stream  system  has  :>ome  type  of  man-made  improvement.  All  streams 
.•iQ  at  least  a few  culverts  and  briages  and  the  sub-basins  in  which  the  streams 
are  located  nave  some  impervious  surfaces  such  as  roads,  houses,  businesses, 
etc.,  many  of  wnich  are  drained  by  conduits  to  nearby  watercourses. 

Other  man-made  features  commonly  found  are  rin-rapped  and  concrete- 
lined  cnannels,  diversion  structures,  storage  ponds,  ^ish  ladders,  gutters, 
eaten  basins,  settling  basins,  weirs,  water-supply  intake  pipes,  and  reser- 
voirs. 


These  additions  to  the  natural  drainage  system  have  been  made  primarily 
as  urbanization  of  natural  and  rural  areas  has  occurred.  These  have  been 
made  because  tne  very  process  of  uroanization  has  so  altered  the  runoff  charac- 
fri'.iu;.  within  the  watersheds  that  the  streams  need  to  be  controlled  in  order 
to  prevent  major  flooding,  erosion  and  siltation. 

While  some  of  tne  changes  to  the  natural  streams  have  not  resulted  in 
anv  significant  adverse  impacts,  the  net  effect  of  continuing  ciianges  is  a 
steady  degraoation  ot  the  natural  stream  system.  This  degradation  has  pro- 
gressed to  the  point  for  some  streaiics  that  significant  fisheries  resources  have 
been  lost,  annual  flooding  is  commomplace,  and  simmer  flows  have  becomt-  non- 
existent. 

fULLY  DEVELOPED  SYSTEMS 


When  a stream  crjannel  can  no  longer-  withstand  tne  rapid  runoff  atten- 
dant with  advanced  urbanization,  it  is  often  ennipiptely  encased  in  a pipe  or 
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conduit  of  sufficient  size  to  acconnuddte  any  flow  and  is  buried  beneath 
the  ground  or  possibly  placed  in  a concrete  channel.  A stream  also  may  be 
piped  underground  by  an  insensitive  landowner  or  developer  who  wishes  to 
increase  the  "usable"  square  footage  of  his  property.  The  Study  Area  now 
has  a significant  amount  of  the  once-natural  streams  in  pipes  and  conduits. 
Tne  distances  that  stream  systems  are  piped  varies:  former  streams  in 

Seattle  are  now  totally  enclosed  in  pipe,  but  streams  such  as  May  Creek  on 
tne  east  side  of  Lake  Washington  have  little  or  r.n  pipe. 

The  drainage  system  serving  the  City  of  Seattle  has  a second  unusual 
characteristic.  The  majority  of  the  City  has  been  served  by  combined  sewers 
in  which  sanitary  and  storm  sewage  flow  in  the  same  pipe.  However,  the  prob- 
lems resulting  from  this  n>ethod  are  now  being  corrected  by  a relatively 
costly  separation  program  that  will  place  almost  all  storm  drainage  systems 
underground. 

As  a basis  for  comparison  of  natural  and  man-made  systems,  the  follow- 
ing table  shows  the  existing  lengths  of  natural  streams  storm  drainage  pipes 
of  30  inches  in  dianteter  or  larger,  and  combined  sanitary  and  storm  sewer 
systems  30  inches  or  larger  for  each  regional  sub-basin  and  demonstration 
area. 


Of  the  977  miles  of  streams  identified  in  the  Study  Area*,  approxi- 
mately 147  miles  or  15*  are  now  in  pipes  and  conduits.  The  extent  of  these 
installations  is  related  to  the  amount  of  impervious  surface  present  in  the 
Study  Area  which  presently  is  approximately  17%  of  the  total  area. 

The  Water  Quality  Management  Study  Report  has  categorized  the  streams 
according  to  the  existing  level  of  urbanization.  These  categories  are: 

(I),  Rural  - Undeveloped;  (II),  Rural  - Agricultural;  and  (III),  Urban  - 
Suburban.  The  assignment  of  these  categories  to  the  various  named  str_..;ns 
in  the  Study  Area  can  be  seen  in  the  regional  sub-basin  descriptions  in 
tnis  Appendix.  While  these  categories  accurately  reflect  existing  conditions, 
tnere  is  little  hope  that  they  will  remain  valid  for  many  of  the  streams 
after  the  next  few  years. 


* Excludes  the  Upper  Green  River  and  Upper  Cedar  River  Sub-Basins  and  the 
main  stems  of  the  Green  and  Cedar  Rivers. 


TABLE  1 

EXISTI.TG  SYSTEM  I,<VENTQRY 

REGIONAL  SUB-BASINS 
(excluding  demonstration  areas) 


Natural  Stream*  Pipe/Condui t**  Combined  System** 


C-2 

Lower  Cedar  River 

55.2  miles 

C-3 

Issaquan  Creek 

63.6 

0.1  miles 

_ 

C-4 

Lake  SaiTnamish 

27.0 

3.2 

C-5 

Evans  Creek 

75.0 

0.2 

• 

C-6 

Bear  Creek 

26.2 

0.1 

- 

C-7 

Nortn  Creek 

21 .8 

0.1 

C-8 

Swamp  Creek 

30.2 

1.2 

_ 

C-9 

Sammamisn  River 

38.9 

1 .9 

_ 

C-K) 

Juanita  Creek 

15.4 

0.7 

' 

C-11 

Lyon  Creek 

9.3 

1.0 

_ 

C-12 

McAleer  Creek 

10.2 

2.0 

C-13 

Thornton  Creek 

8.4 

2.0 

_ 

C-14 

f’ercer  Slough 

26.3 

4.6 

. 

C-15 

Coal  Creek 

14.9 

0.5 

_ 

< i 

C-16 

May  Creak 

22.2 

. 

_ 

C-17 

Lake  Washington  East 

19.7 

8.1 

- 

C-18 

Lake  Union 

- 

- 

30.0  miles 

. 

C-19 

Lake  .lasnington  V.'est 

8.4 

3.8 

21.4 

G-2 

Newaukum  Creek 

32.8 

1.1 

G-3 

Big  Soos  Creek 

65.8 

_ 

- 

G-4 

Middle  Green  River 

70.4 

_ 

V ' 

G-5 

Lov/er  Green  River 

38.1 

8.8 

. 

G-6 

Black  River 

33.5 

4.5 

_ 

G-7 

Uuwamish  Estuary 

10.3 

11.6 

12.0 

P-1 

Upper  Puget  Sound 

20.3 

5.2 

_ 

P-2 

Middle  Puget  Sound 

9.7 

0.4 

3.0 

P-3 

Lower  Puget  Sound 

JIA 

2.0 

6.0 

. 

i' 

SUB -TOTALS 

773.1 

63.1 

72.4 

DEMONSTRATION  AREAS 

*'i ' 

Thornton  Creek 

11.5 

4.1 

_ 

^1 

Kelsey  Creek 

15.0 

1.8 

- 

Hay  Creek 

- See  C-16  May  Creek 

above  - 

Mill  Creek 

20.1 

2.8 

; 

Mi  Her  Creek 

J_._o 

3.1 

- 

j 

SUB-TOTALS 

56.2 

11.8 

TOTALS 

829.3  mi les 

74.9  mi  les 

72.4  miles 

; 

* Excludes  main  stems  of  the  Green  and  Cedar  Rivers. 
**  Pipes  and  conduits  30  inches  or  larger. 
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PRESENT  AND  FUTURE  URBAN  DRAINAGE  PROBLEMS 


PRESENT  PROBLEMS 


During  the  inventory  process,  there  also  was  an  examination  made 
of  problems  relating  to  drainage.  There  were  found  to  be  problems  within 
existing  drainage  systems,  such  as  conduits  and  natural  systems,  and  also 
problems  associated  with  some  of  the  isolated  lowlands  or  wetlands,  typical 
of  the  Puget  Sound  geology.  Problems  of  all  types  related  to  drainage  were 
given  consideration  in  the  study.  The  same  agencies  which  provided  infor- 
mation on  existing  facilities  also  were  asked  to  furnish  their  information 
on  problems  and  damage  losses  resulting  therefrom.  In  most  instances,  the 
inventory  process  of  conditions  and  practices  was  conducted  simultaneously 
with  the  examination  of  problems. 

A complete  record  of  all  recorded  and  reported  problems  were  compiled 
for  each  sub-basin.  Table  2 indicates  problem  data  sources  by  agency,  citi- 
zen report,  newspaper,  or  field  observation  for  each  sub-basin. 

The  public  was  asked  to  tell  of  their  problems,  and  to  give  their 
opinions  about  how  problems  could  be  solved,  at  a series  of  community  meet- 
ings conducted  at  nine  locations  throughout  the  Study  Area  during  November, 
1972.  Problems  were  tabulated  from  the  questionnaires  completed  by  attending 
citizens.  The  total  number  of  questionnaires  returned  and  used  in  determin- 
ing responses  was  170. 

Nearly  all  who  attended  the  November,  1972,  meetings  lived  in  the  Study 
Area,  while  two-thirds  lived  in  an  incorporated  city  or  town.  Nearly  90 
percent  of  the  citizens  owned  their  homes.  Most  residents  were  aware  of  the 
problems  involved  with  urban  runoff  during  periods  of  heavy  rainfall,  while 
approximately  80  percent  believed  that  these  problems  existed  in  their  im- 
mediate neighborhoods.  It  was  the  consensus  of  87  percent  that  temporary 
storage  of  stornwater  runoff  in  their  neighborhoods  would  be  acceptable,  with 
open  fields,  golf  courses,  roadside  ditches,  parking  lots,  and  picnic  areas 
the  locations  preferred,  in  the  order  listed.  Very  few  believed  that  the 
water  should  be  allowed  to  stand  in  the  streets  or  their  lawns  and  driveways, 
but  about  half  were  willing  to  permit  temporary  storage  of  stormwater  else- 
where on  their  property. 

Public  opinion  was  overwhelmingly  against  the  use  of  concrete  linings 
in  streams  in  order  to  lessen  damage  by  stormwater  runoff,  while  the  use  of 
a rock  or  boulder  lining  was  more  environmentally  acceptable. 

Attendees  overwhelmingly  favored  the  use  of  tax  money  to  pay  the  cost 
of  stormwater  runoff  control  and  believed  that  the  cost  should  be  shared  by 
residents  of  both  hillsides  and  low-lying  areas. 

Most  of  the  attendees  believed  that  existing  control  measures  are 
insufficient  to  protect  natural  stormwater  runoff  channels  and  that  zoning 
should  be  adopted  for  the  purpose,  although  development  of  presently  vacant 
land  should  not  be  completely  halted,  and  streams,  swampy  areas,  and  other 
natural  areas  where  development  was  limited  should  be  opened  for  public  re- 
creational use. 


-6- 


TABLE  2 

EXISTING  PROBLEM  DATA  SOURCES 


YODER,  TROTTER,  ORLOB  8.  ASSOCIATES 


December  1974 


/•  / / 


They  believed  that  building  should  be  restricted  in  low-lying  areas 
subject  to  seasonal  flooding,  out  that  changes  to  more  intense  use  of  urban 
or  suburban  lands  would  not  be  completely  stopped,  but  rather  controlled  in 
some  way.  Citizens'  opinions  were  mixed  with  regard  to  the  level  of  govern- 
ment which  should  be  responsible  for  control  measures,  but  spoke  most  affir- 
matively of  regional  organizations,  sucn  as  lietro. 

Streams  were  considered  to  be  important  urban  assets,  while  swamps 
and  seasonal  swampy  areas  were  also  believed  to  be  valuable  assets  to  the 
environment.  Host  attendees  considered  that  building  should  be  restricted 
within  100  feet  of  natural  water  runoff  features,  except  lakes  and  major 
rivers,  while  streams,  swamps,  and  seasonally  swampy  areas  should  be  used 
for  both  active  and  passive  recreation. 

From  the  inventory  process,  the  above  described  questionnaire  results, 
and  from  additional  problem  input  obtained  from  the  public  at  the  January, 
1973,  series  of  community  meetings,  maps  were  prepared  that  indicate  problem 
location  and  type.  These  maps  were  used  at  the  June,  1973,  round  of  communi- 
ty meetings  to  show  citizens  the  wide  range  of  drainage  problems  in  the 
Study  Area. 

A sumnary  of  reported  problem  types  is  listed  by  sub-basin  in  Table 
3.  Additional  problems  found  during  the  hydraulic  analysis  of  the  existing 
drainage  systems  are  included  in  the  table. 

The  only  water-quality  problems  reported  by  citizens  were  those  of 
turbidity,  and  they  are  grouped  in  the  table  with  sedimentation  problems. 

The  most  frequently  reported  problem  was  ponding  or  standing  water, 
which  accounted  for  25%  of  the  total  problems  reported.  Second  most  fre- 
quently reported  was  slides,  24%  of  the  total.  The  problem  of  slides  is 
over  representative  of  type  and  frequency  due  to  a large  amount  of  data 
received  from  one  source,  the  Small  Business  Administration. 

The  ranking  of  documented  problem  types  by  reported  events  is: 

Ponding  93 

Slides  91 

Stream  Flooding  37 

Ditch  Flooding  35 

Structural  Failure  37 

Sedimentation  27 

Erosion  43 

Home  Flooding  21 

Debris  10 

Gutter  Overflow  4 


TOTAL  EVENTS 
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TABLE  3 

SUMMARY  OF  DRAINAGE  PROBLEMS  BY  TYPE 


Washington  West  | C-19  | ’^1*  * * * 57,000 


Of  the  reported  problems,  the  occu'-rence  by  type  of  drainage  system 
is  as  follows; 

Open  Channel  (include  natural 
streams,  ditches,  channels,  etc.)  245 


Combined  Sewers  39 
Storm  Drains  64 
Curb  and  Gutter  Systems  6 
Others  11 
Overland  Flow  1_ 

TOTAL  366* 


* This  differs  from  the  total  problems  reported  because  in  some  cases,  more 
than  one  type  of  problem  occurred  at  the  same  location. 

The  total  number  of  problems  is  rather  small  by  comparison  to  the 
Study  Area,  but  are  considered  typical.  Review  of  the  reported  problems 
seems  to  indicate  that  the  major  problems  occur  in  open  channel  conveyance 
systems.  Mostly  problems  occur  in  natural  creeks  or  creeks  that  have  been 
altered  or  impacted  by  urban  runoff.  Problems  cited  above  are  normally  very 
short-lived,  less  than  a few  days. 

Generalized  findings  are: 

1)  Existing  storm  sewers  were  found  to  be  adequate  except  in  those 
instances  where  the  land  use  was  not  realistically  projected  at  the  time  the 
storm  sewers  were  designed. 

2)  Most  storm  sewers  outfall  directly  to  a natural  channel,  regardless 
of  the  channel's  capacity  or  sensitivity  to  increased  flows. 

3)  Many  roadside  ditches  have  12-inch  diameter  culverts  at  driveways; 
flow  capacity  is  not  considered.  Usually,  the  property  owner  or  developer 
installs  the  smallest  culvert  as  per  local-agency  regulations. 

4)  Many  roadside  ditches  are  at  grades  too  steep  to  control  erosion 
of  native  soil,  thereby  causing  erosion  and  eventual  sedimentation. 

5)  The  number  of  reported  problems  by  area  are  believed  to  be  an 
indication  of  public  concern  and  awareness,  not  the  magnitude  of  problems. 

The  reported  monetary  damages  obtained  from  local  agencies  are  also 
listed  in  Table  3.  These  amounts  represent  damages  from  storm  events  that 
occurred  during  the  years  1972  and  1973.  During  March,  1972,  a storm  with  a 
recurrence  interval  of  approximately  25  years  occurred  and  caused  roughly 
90  percent  of  the  reported  damages  for  this  two-year  period. 

The  total  reported  damage  amount  of  $1,506,300  probably  encompasses 
only  a small  portion  of  the  actual  damages,  as  considerable  damage  was  not 


1 1 1 


estimated  or  reported.  This  amount,  therefore,  should  be  considered  a 
lower  limit  for  any  two-year  period. 

Within  each  of  the  demonstration  areas,  estimates  were  made  of  the 
annual  damage  from  floods  and  drainage  waters  under  existing  land-use  and 
drainage -system  conditions.  This  information  is  presented  in  Table  4.  Agri- 
cultural inundation  damage  was  estimated  to  be  $25  per  acre  per  year  for  crop 
and  pasture  lands.  All  other  damages  were  either  from  reported  amounts,  or 
rrom  estimates  based  upon  1973  cost  levels. 

Because  of  a lack  of  data,  it  was  not  possible  to  define  the  extent 
of  flood  pUin  lands  within  each  demonstration  area.  Therefore,  for  com- 
parison purposes,  damages  per  square  mile  of  total  watershed  area  are  pre- 
sented instead  of  the  more  conventional  method  of  relating  damages  to  only 
those  lands  within  flood  plains.  The  annual  direct  and  indirect  damages 
per  square  mile  are  indicated  in  Table  4,  and  totals  ranged  from  a low  of 
$1,200  for  Kelsey  Creek  to  $4,600  for  Miller  Creek.  The  average  per  square 
mile  for  all  five  demonstration  areas  was  $2,700. 

The  demonstration  areas  represent  a composite  of  the  types  of  land- 
use  and  development  conditions  found  throughout  the  Study  Area.  The  average 
annual  damages  provide  another  rough  estimate  of  total  annual  damages  that 
are  experienced  with  the  existing  developed  and  partially  developed  urban/ 
suburban  lands  of  the  Urban  Runoff  and  Basin  Drainage  Study  Area. 

Total  Annual  Damages:  730.5  sq.  miles  x $2,700/sq.  mi.  = $2,000,000 

The  figure  of  $2,000,000  per  year  is  an  estimate.  The  almost  total 
lack  of  accurate  data,  and  the  enormous  time  and  cost  efforts  of  flood 
hd.ard  appraisals  make  further  refinement  impractical  at  this  time. 

In  addition  to  problems  which  have  affected  individual  property 
owners,  a whole  series  of  problems  plague  the  natural  stream  system. 

Most  notable  among  these  are: 

1.  Loss  of  fisheries:  This  is  due  to  a combination  of  urbanization- 

induced  factors;  siltation  of  spawning  beds;  intolerable  increases  in  water 
temperature  and  decreases  in  dissolved  oxygen  content  from  vegetation  re- 
moval; low  flows  which  impede  fish  passage  and  reduce  water  quality  (attri- 
butable to  filling  in  of  v/etlands  and  paving  over  of  natural  ground  surfaces); 
and  construction  and  placement  of  culverts,  fences,  wiers,  etc.,  which  do  not 
allow  fish  passage. 
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TABLt  4 

AN.'^UAL  JAMA^jE  FROM  FLOODS  kiO  DRAIfJAGE  l^lATERS 
(Existing  Conditions) 
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Total  Lstiiiiated  Annual  Jamagei  (il38,4'3'j)  312,300  S1  1.570  $20,370  $52,920  $41,330 

Annual  oaniages  per  Square  ilile  (Ave.  $2,700)$  1 ,800  $ 1,200  $ 1 ,600  $ 4,100  S 4,600 


V 


* See  footnote  page  VI 


2.  Loss  of  wetlands:  As  economic  pressures  build  within  urbaniiiing 

areas,  wetlands,  which  ./ere  previously  considered  unbui’dable  because  of 
excessive  construction  costs,  are  developed.  The  high  construction  costs 
are  offset  by  potentials  of  economic  gain  which  the  wetlands  offer  as  the 
last  undeveloped  properties  within  the  urbanizing  areas.  When  the  wetlands 
are  drained  or  filled,  their  water  retention  and  purification  function  is 
destroyed.  The  watercourse  must  then  endure  highly  variable  silt  and  pollu- 
tion-laden runoff  volumes  unaided. 

3.  Degradation  of  water  quality:  Water  quality  problems  occur  in 

two  general  areas:  (1)  As  streamside  vegetation  is  removed,  an  increase  in 

water  temperature  and  decrease  in  dissolved  oxygen  content  is  experienced. 

(2)  Pollution  loads  carried  by  streams  during  and  after  storms  can  be  of 
short-term  duration  but  of  long-term  consequenca.  Parking  lot  and  roadway 
runoff  (high  in  hydrocarbon  and  heavy  metal  pollution),  runoff  from  ferti- 
lized lawns,  and  silt  laden  runoff  from  unprotected  construction  sites,  all 
enter  tne  streams  during  storms.  Depending  upon  the  severity  or  frequency, 
the  introduction  of  these  pollutants  can  have  a devastating  effect  on  the 
aquatic  biota  and  dependent  terrestrial  fauna. 

4.  Loss  of  stream  aesthetics:  It  is  difficult  to  assign  a dollar 

cost  to  the  aesthetic  value  and  enjoyment  provided  by  a natural  stream, 

and  yet,  pleasant  moments  have  been  provided  to  ‘hose  people  who  have  exper- 
ienced the  beauty  of  a rushing  stream  or  the  peaceful  solitude  of  an  upland 
marsh.  These  natural  benefits  disappear  when  streams  are  placed  in  conduit 
or  cease  to  flow  because  a wetland  area  has  been  drained  and  filled  over  for 
a new  housing  development.  Unfortunately,  this  type  of  loss  occurs  contin- 
ually on  the  streams  within  the  Study  Area. 

FUTURE  PROBLEMS 

The  drainage  problems  that  exist  today  begin  to  establish  the  pattern 
and  format  for  problems  that  can  be  expected  in  the  future.  Unless  remedial 
neasures  are  taken,  future  drainage  problems  will  tend  to  build  upon  and 
intensify  drainage  problems  that  now  exist.  And,  in  all  likelihood,  new 
proDlem  areas  will  be  created  which  do  not  exist  at  this  time. 

In  order  to  help  identify  the  magnitude  and  probable  location  of 
future  problems,  the  present  drainage  system  has  been  analyzed  with  the  aid 
of  the  computer  models  under  runoff  conditions  from  orojectcd  future  land  use. 
This  has  resulted  in  a definition  of  areas  where  the  present  system  will  be 
inadequate  for  future  land-u  e runoff  conditions. 

The  general  pattern  which  occurs  begins  with  upstream  development  that 
does  not  have  adequate  runoff  control.  This  leads  to  an  overtaxing  of  down- 
stream facilities  which  may  be  characterized  by  flooding,  an  accelerated 
erosion  rate,  sedirient  deposits  on  stream  beds,  and  the  formation  of  offshore 
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deltas.  Many  of  these  problems  can  then  be  transmitted  further  downstream 
in  an  attempt  to  correct  them  at  the  initial  place  of  occurrence.  Rip- 
rapping, dredging,  diking,  and  channel  realignment  are  typical  of  "correc- 
tive" measures  which,  in  fact,  transmit  a problem  further  downstream. 

One  way  to  gain  an  easy  understanding  of  what  might  happen  to  a stream 
system  is  to  make  a comparison  between  a sub-basin  which  has  experienced  con- 
siderable development  (in  excess  of  15%  impervious  surface)  and  one  which 
has  experienced  little  development  (5%  impervious  or  less).  The  sub-basin 
which  has  little  development  usually  will  contain  few  man-made  structures 
(culverts,  retaining  walls,  etc.)  within  the  stream  and  display  few  signs  of 
erosion,  siltation  or  past  flooding.  Conversely,  the  sub-basin  which  has  a 
higher  degree  of  development  often  will  contain  numerous  control  features 
including  rip-rapped  or  concrete  sided  channels,  stream  sections  completely 
enclosed  in  conduit,  check  dams,  etc.  and  show  definite  signs  of  erosion  and 
siltation.  If  the  undeveloped  sub-basin  begins  to  develop  without  special 
runoff  controls,  the  probability  is  quite  high  that  it,  too,  will  eventually 
require  control  devices  and  begin  the  gradual  process  of  deterioration. 

The  following  listing  presents  regional  sub-basins  and  demonstration 
areas  by  the  severity  of  drainage  problems  that  are  likely  to  occur  by  the 
year  2030  if  corrective  measures  are  not  taken.  Group  One  is  for  those 
basins  currently  experiencing  severe  drainage  problems  and  in  which  an  in- 
tensification of  problems  can  be  expected;  Group  Iwo  for  those  that  oroo- 
ably  will  experience  severe  damage  by  the  year  2000;  and  Group  Three  for 
those  expected  to  have  less  severe  drainage  problems  by  the  year  2000. 

GROUP  ONE 


Black  River 

Miller  Creek  Demonstration  Area 
Middle  Puget  Sound 
Duwamish  Estuary 
Lower  Green  Piver* 

Lake  Washington  East 

Kelsey  Creek  Demonstration  Area 


Mercer  Slough* 

Thornton  Creek  Demonstration  Area 
Thornton  Creek* 

Me A leer  Creek 
Lyon  Creek 
Juanita  Creek 


GROUP  TWO 

Lake  Sammamish 

North  Creek  Mill  Creek  Demonstration  Area 


See  fiH'l.note  page  15 
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Swamp  Creek 

Lake  Washington  West 


Upper  Puget  Sound 
Lower  Puget  Sound* 


GROUP  THREE 


Lower  Cedar  River 
Issaquah  Creek 
Evans  Creek 
dear  Creek 
Sdimamish  River 


Coal  Creek 

May  Creek  Demonstration  Area 
Hewaukum  Creek 
Big  Soos  Creek 
Middle  Green  River 


*Regional  sub-basins  do  not  include  the  demonstrati  on  areas  located  therein. 

The  loss  of  additional  fisheries  resource  and  stream  aesthetics  can 
be  expected  if  existing  trends  continue.  Also,  the  educational  value  of 
the  natural  stream  ecosystems  will  be  lost  or  further  removed  from  those 
wno  wish  to  make  use  of  them.  Economic  costs  to  the  community  to  accommo- 
date runoff  from  projected  future  growth  must  be  weighed  against  any  poten- 
tial economic  gains  the  growth  itself  may  bring.  If  citizens  agree  to  spend 
a portion  of  available  revenue,  the  use  of  the  money  (i.e.  schools  vs.  police 
vs.  roads  vs.  drainage,  etc.)  must  be  made  judiciously  because  the  correction 
of  a problem  in  one  area  may  lead  to  the  worsening  of  a problem  in  another 
area . 


The  last  major  area  for  which  future  problems  can  be  anticipated  is 
with  water  quality,  A gradual  degradation  of  water  quality  can  be  expected 
running  parallel  to  the  pace  of  urbanization.  Pronounced  changes  probably 
would  not  occur  over  the  short-run,  but  can  be  expected  to  ultimately  elimi- 
nate fish  productivity  and  lower  water  quality  in  those  sub-basins  where 
significant  grcxvth  is  projected  to  occur. 
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ALTERNATIVE  DRAINAGE  PLANS 


INTRODUCTION 

The  alternaLive  drainage  plans,  described  in  this  section,  repre- 
sent reasoned  approaches  for  each  of  the  regional  sub-basins  and  demonstra- 
tion areas.  They  report  the  existing  and  projected  land-use  and  drainage 

situation  and  they  reflect  a consideration  for  what  is  possible,  feasible 

and  desirable  in  view  of  the  general  goal  to  obtain  the  greatest  benefits 

to  toe  coninunity  and  its  environment.  The  alternative  plans  are  not  intend- 
ed to  be  final  plans  for  the  design  of  specific  physical  facilities,  but 
they  are  based  upon  an  accumulation  and  integration  of  facts  that  are  neces- 
sary prerequisites  for  design  and  implementation,  including  community  action. 

Plan  development  processes  from  which  the  alternatives  are  derived 
are  explained  in  more  detail  in  the  Technical  Report. 

LAND-USE  PROJECTIONS 

The  alternative  drainage  plans  have  been  developed  to  provide  methods 
for  accoiimodating  runoff  from  land  under  use  conditions  projected  for  the 
year  2D0D.  Each  of  the  regional  sub-basins  and  demonstration-area  projections 
were  based  upon  common  methodology  for  population,  economic  and  land-use 
allocation  forecasting,  and  are  consistent  with  forecasts  used  for  other 
RIBCO  studies.  These  land-use  forecasts  were  provided  by  the  Puget  Sound 
Governmental  Conference  (PSGC)  on  the  basis  of  census  tracts  through  the  use 
of  an  Activity  Allocation  Model  (AAM)  which  distributes  region-wide  forecasts 
of  population  and  economic  activity  to  a number  of  small  districts.  The  AAM 
output  was  not  directly  usable  for  the  Urban  Runoff  and  Basin  Drainage  Study 
because  the  reported  districts  were  not  based  upon  drainage  sub-basins.  Local 
Planning  Agencies  reworked  the  land-use  projections  provided  by  the  AAM  to 
conform  with  sub-basin  boundaries. 

The  land-use  projections  for  the  year  2000  were  prepared  for  two  alter- 
native growth  concepts,  designated  as  the  Comprehensive  Plan  and  the  Corridor 
Plan.  The  PSGC  defines  these  concepts  as  follows: 

Comprehensive  Plan 

This  concept  assumes  continuation  of  the  past  decade's  growth  trends 
and  development  policies,  but  with  some  accommodation  for  plans  to  reach  land- 
use  goals  in  an  orderly  manner.  Major  features  include: 

1.  Acquisition  of  open  space  as  demands  rise  and  finances  permit,  but 
with  acquisition  concentrated  in  the  urban  area  for  specific  purposes,  rather 
tnan  as  dictated  by  natural  factors  that  bear  upon  construction  costs; 

2.  Location  of  new  employment  in  new  centers  only  when  it  cannot  be 
accoimiodated  by  existing  centers,  and  then  with  regard  to  plans  for  transporta- 
tion (including  high-speed  mass  transit)  and  residential  development;  and 
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3.  Location  of  residential  development  relative  to  existing  service 
centers  instead  of  encouraging  ttie  establ  isiiment  of  new,  automobile-dependent 
satellite  cor.inuni  ties  that  result  from  real  estate  speculation  and  promotion. 


C Qr>-i dor  Pla n 

Tnis  concept  assures  that  new  development  will  be  concentrated  in 
corridors  radiating  outward  from  larger  cities  along  major  transportation 
lines.  Open  space  separates  the  corridors.  The  concept  calls  for: 

1.  Conservation  of  land  based  upon  suitability  analysis  of  natural 
factors ; 

Location  of  new  employment  activities  along  transportation  develop 
ment  routes  (including  a nigh-speed  mass  transit  system);  ;uiJ 

3.  Development  of  residential  units  witnin  existing  residential  areas 
with  high-density  around  transit  terminals  and  central  business  districts. 

Land  use  was  designated  in  the  following  categories; 


- Single  Family 
Residential 

- Multi-Family  and 
Other  Residential 

- Commercial  Services 


- Government/Lducation/ 
Insti tuti ons 

- Industrial 


- Parks  and  Dedicated  Open 
Spaces 

- Agriculture 


- Special : Ai roorts , 

Railyards,  Freeways, 
Highways 

- Unused  Land 


- Water 


Existing  and  future  land-use  plans  are  shown  in  the  Technical  Report 
on  Figures  9 through  11. 

Analysis  of  runoff  characteristics  from  either  development  concept 
produced  little  or  no  substantive  change  in  the  required  drainage  system 
except  in  a few  isolated  instances. 


Storms  that  nave  Id-year  rccu-'rence  intervals  nave  - ‘cn  ured  lo  determine 
the  type  of  problems  that  would  be  encountered  by  the  existing  drainage  systems 
of  each  regional  sub-basin  under  future  land- use  projections. 

FORMULATION 


The  procedure  for  developing  alternative  drainage  plans  began  with 
a field  inspection  of  each  regional  sub-basin,  and  particularly  tne  drain- 
age systems . 
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ijbs iruct-ioiib  to  flov;  in  ciidtinels  v/ere  located,  as  were  flooded  areas  and 
other  drainage  problems.  With  the  field  information,  the  reported  drainage 
problems,  and  citizen  preferences  in  mind,  drainage-system  modi fications  were 
fonnulated  and  several  alternative  approaches  were  developed.  Considering 
agency  and  citizen  review  comments,  two  alternatives  were  selected  for 
further  study. 

Once  the  two  alternative  plans  were  scoped,  potential  modifications  to 
the  existing  drainage  system  were  listed.  These  modifications  were  then 
entered  as  input  to  the  computer  models  and  simulation  runs  were  made.  The 
results  of  this  first  simulation  identified  those  elements  of  the  system 
that  were  not  correctly  sized  to  acconmodate  the  runoff  expected  under  the  year 
2000  land  use. 

In  the  case  of  the  alternative  tending  toward  a non-structural  approach, 
additional  runoff  controls  or  flood-plain  zoning  modifications  were  identified. 
In  the  alternative  more  closely  related  to  a structural  approach,  it  was  often 
found  that  increasing  the  capacity  of  the  conveyance  system  in  the  upstream 
portion  of  the  sub-basin  created  a new  flooding  problem  in  the  downstream 
reaches  of  the  drainage  system. 

With  an  evaluation  of  the  results  of  the  first  simulation,  additional 
runoff  controls,  holding  ponds,  enlarged  conveyance  facilities,  and  other 
adjustments  were  proposed  and  a second  computer  simulation  run  was  made.  If 
the  results  of  this  second  simulation  indicated  that  all  problems  from  the 
previous  simulation  were  eliminated,  no  further  computer  runs  were  made. 
However,  if  problems  did  remain  the  process  was  repeated  until  they  were 
sol ved. 


Combinations  of  various  elements  from  each  of  the  three  general 
drainage  concepts  were  utilized  in  every  sub-basin  and  demonstration  area. 
Flood-plain  zoning  was  appropriate  at  the  farthest  downstream  reaches  of 
several  streams  due  to  the  physical  features  of  the  sub-basin.  These  flood- 
plain  zones  can  be  in  the  form  of  a flood  plain  available  to  the  stream  as 
in  nature,  or  an  artificial  flood  plain  adjacent  to  the  natural  stream  so 
that  the  area  is  available  to  the  public  for  use  at  times  when  the  artifi- 
cial flood  plain  is  not  needed  to  accommodate  peak  rates  of  flow. 

Runoff  controls  were  considered  in  those  sub-basins  where  a substantial 
portion  of  the  land  is  projected  to  change  from  undeveloped  to  developed  by  the 
year  2000.  For  those  sub-basins  where  little  urban  growth  can  take  place  due 
to  the  present  high  level  of  urban  development,  runoff  controls  were  considered 
inappropriate. 

Holding  pond  sites  are  available  in  almost  all  of  the  sub-basins, 
and  the  use  of  holding  ponds  proved  to  be  beneficial  in  simulation  through- 
out the  Study  Area.  Wetlands  and  bogs  also  can  be  utilized  in  most  of  the 
sub-basins  as  runoff  storage  areas. 

Bypass  pipelines  parallel  to  natural  channels  have  application  in  areas 
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where  the  natural  stream  can  no  longer  accomtnodate  large  flows.  These  pipe- 
lines, or  diversions,  will  take  only  peak  rates  of  flov/,  leaving  low  and 
natural  flows  in  the  stream. 

Each  alternative  drainage  plan  developed  by  the  URBD  Study  utilizes 
a combination  of  drainage  concepts.  However,  one  alternative  was  developed 
to  rely  more  heavily  upon  constructed  facilities,  whereas  the  other  placed 
a greater  emphasis  upon  runoff  control  and  the  preservation  of  the  natural 
drainage  system. 

The  alternative  plans  were  developed  to  provide  methods  for  accom- 
modating without  flooding  the  storm  runoff  resulting  from  a rainfall  with 
a 10-year  recurrence  interval. 

In  many  sub-basins,  existing  flow  restrictions,  such  as  undersized 
and  blocked  culverts  and  channels,  presently  cause  flooding  and  results  in 
moderated  peak  flows.  When  these  restrictions  are  removed  as  part  of  an 
alternative  plan,  the  flooding  is  alleviated  but  the  peak  flow  rates  are 
increased  due  to  the  entry  of  additional  waters  to  be  conveyed  by  the  im- 
proved drainage  system.  This  increase  peak-flow  condition  occurs  in  at 
least  one  alternative  plan  for  almost  all  sub-basins. 

For  each  alternative  plan,  the  water  quality  concentrations  at  peak 
flows  are  presented  for  five  constituents  on  the  basis  of  runoff  resulting 
from  a 10-year  storm.  These  concentrations  were  simulated  by  the  computer 
models  and  represent  conditions  that  would  exist  when  a 10-year  storm  was 
preceded  by  five  days  with  little  or  no  rainfall. 

EVALUATION 


Each  alternative  drainage  plan  was  field  checked  by  a two-man  assess- 
ment team  to  determine  if  the  proposed  plan  was  environmentally  and  socially 
sound.  An  evaluation  matrix  containing  34  separate  elements,  which  were  grouped 
into  the  following  five  general  categories,  was  used  by  the  assessment  team 
and  was  filled  out  in  the  field: 

1.  Effectiveness  - considers  system's  (alternative  plan)  ability  to 
handle  runoff. 

2.  Human  Values  - considers  human  uses  and  impacts  of  the  systems. 

3.  Environmental  Factors  - considers  system's  natural  environmental 
benefits  and  impacts. 

4.  Implementation  - considers  program  mechanisms  to  accomplish  the 
alternative. 

5.  Resource  Requirements  - considers  expended  or  committed  resources 
necessary  to  physically  realize  the  alternative. 


Relative  weights  from  one  to  four  were  assigned  to  each  element 
indicated  on  the  evaluation  matrix,  because  each  element  did  not  repre- 
sent equal  benefits  or  impacts. 

The  evaluation  of  each  element,  as  it  applies  to  the  various  drain- 
age alternative  plans,  was  done  on  the  basis  of  a positive,  negative,  or 
neutral  rating.  Positive  (+1)  indicates  that  the  alternative  has  a bene- 
ficial (least  negative)  impact  on  the  element  being  rated.  Negative  (-1) 
indicates  that  the  alternative  has  a non-beneficial  (most  negative)  impact 
upon  the  element.  Neutral  (0)  indicates  that  the  alternative  does  not  sig- 
nificantly affect  the  element.  The  sum  of  the  34  weighted  elements  when 
all  receive  a positive  rating  is  plus  108,  and  when  the  elements  all  receive 
a negative  rating, the  sum  is  a minus  108. 

The  total  score  assigned  to  each  alternative  should  be  considered  a 
guideline  only  and  must  be  tailored  by  local  decision  makers  and  their 
staffs  to  reflect  subsequent  changes  in  data,  conditions  and  values.  Table 
5 contains  the  ratings  for  each  of  the  alternative  drainage  plans  developed 
for  the  27  regional  sub-basins  and  five  demonstration  areas. 

These  evaluation  ratings  to  be  meaningful  must  be  related  to  the 
descriptions  and  alternative  drainage  plans  for  each  regional  sub-basin. 
Although  these  ratings  provide  a general  guide  to  the  overall  acceptability 
of  an  alternative,  the  real  value  of  the  evaluation  process  has  been  the 
opportunity  it  provided  for  continuous  evaluation  during  the  planning  pro- 
cess itself. 


Existing  Conditions 


i 

’t 

( 

* 


An  existing-conditions  rating  has  been  shown  for  each  sub-basin  in 
an  attempt  to  give  an  overview  of  the  relative  condition  of  the  natural 
drainage  systems.  This  rating,  while  using  the  same  range  of  values  as  the 

alternative  matrix,  is  not  based  upon  the  numerous  factors  used  for  alter-  j 

native  plan  evaluation  and  therefore  should  only  be  considered  a general-  , 

ized  rating  when  compared  to  ratings  for  alternative  plans.  The  rating  is 
entirely  subjective  but  was  accomplished  after  field  checking  each  drainage 

system.  ^ 


Hign  scores  were  assigned  to  streams  such  as  Newaukum  and  Big  Soos 
because  of  the  relative  absence  of  man-made  drainage  facilities  or  encroach- 
ments. Ratings  in  the  neutral  range  (-27  to  +27)  indicate  strong  influence 
upon  the  stream  system  by  man-made  drainage  facilities  or  development. 
Streams  in  this  range  are  in  a critical  condition  and  require  immediate 
attention  if  they  are  to  continue  as  positive  elements  of  the  drainage  sys- 
tem, while  at  the  same  time  remaining  environmer+ally  stable.  Thornton 
Creek,  Lyon  Creek,  Mill  Creek,  and  Kelsey  Creek  all  fall  into  this  range. 
Ratings  below  -27  indicate  that  little  of  the  natural  stream  system  remains 
or  that  extensive  modification  has  been  made.  McAleer  Creek  and  the  Black 


The  evaluation  ratings  applied  to  the  alternative  drainage  plans 
indicate  how  tne  stream  would  be  influenced  by  tne  various  features  of  the 
plan.  A stream  whicn  already  has  experienced  impacts  from  urbanization 
presents  a more  difficult  problem  to  solve  with  regard  to  the  development 
of  drainage  plans,  and  is  often  reflected  in  a lower  score  for  tne  alter- 
natives considered.  Conversely,  a stream  such  as  Newaukum  Creek  is  still 
far  enough  anead  of  the  impacts  of  urbanization  that  solutions  to  control 
runoff  cover  a wide  range  of  choices  amongst  which  usually  exists  environ- 
mentally sensitive  alternatives.  The  resultant  alternative  ratings  are 
therefore  generally  higher  than  the  alternatives  in  sub-basins  where  ur- 
banization nas  already  occurred,  but  lower  than  existing  conditions  due  to 
the  fact  that  substantial  urbanization  is  projected  for  the  next  25  years. 

evaluations  were  not  made  for  the  condition  of  no  additional  drainage 
improvements  witn  continued  urbanization.  However,  with  that  condition,  the 
evaluation  ratings  for  the  year  2000  land  use  would  be  much  lower  than  the 
ratings  of  the  alternatives  presented  in  Table  5. 

Tne  range  of  values  in  the  rating  '"or  a given  alternative  plan  re- 
flects the  severity  or  sensitivity  of  the  solution  needed  to  control  runoff. 
As  an  example,  where  the  olan  suggests  the  channel ization  (channel  is 
regraded  and  realined  with  new  side  slopes,  and  possibly  a change  in  depth 
and  widtn)  of  a stream,  it  mu  t ne  assumed  that  at  least  tor  the  short  term, 
and  possibly  for  the  long  term,  much  natural  stream-side  vegetation  would  be 
eliminated,  aquatic  nabitats  would  be  damaged,  wildlife  habitats  would  be 
reduced,  water  quality  would  be  impacted,  and  stream  aesthetics  would  be 
irreversibly  lost.  Additionally,  cost  of  channelization  is  relatively 
high  when  compared  to  other  less  structural  controls  such  as  ground  water 
recnarge  and  flood  plain  zoning. 

Channel ization  may  allow  greater  land  utilization  by  providing  a more 
convenient  stream  alignment  and  a greater  channel  capacity  to  prevent  over- 
topping, but  this  comes  at  the  expense  of  an  open  greenway  and  the  loss  of  a 
natural  outdoor  laboratory.  Channelization  to  meet  ever-increasing  runoff 
from  new  impervious  surfaces  accomplishes  little  in  promoting  ground  water 
recharge  and  may  result  in  unacceptable  low-flow  conditions. 

An  example  of  how  a higher  rating  could  be  obtained  vvould  best  be 
represented  by  an  alternative  plan  utilizing  runoff  control.  Runoff  control 
envisions  eitner  storage  (detention)  or  recharge  (where  soil  types  permit) 
of  peak  flows  to  allow  the  natural  stream  system  to  continue  functioning 
without  incurring  erosion  and  overtopping.  Utilizing  runoff  control,  stream- 
side  vegetation,  aquatic  habitats,  and  wildlife  habitats  can  continue  to 
exist  undisturbed.  >Jater  quality  is  enhanced  through  filtering  or  settling 
of  sediments  and  general  stream  aesthetics  remain  unspoiled.  Tven  as  new 
impervious  surfaces  are  developed,  stream  flows  can  remain  fairly  constant. 
Low  flows  are  enhanced  by  water  which  has  been  introduced  into  the  ground 
or  released  from  detention  sites.  The  cost  of  runoff  control  is  usually 
less  than  the  cost  for  those  solutions  involving  extensive  structural  work. 


TABLE  5 


EVALUATION  RATINGS 


Regional  Sub-Basins  (excludes  Demonstration  Areas) 


Year  2000 

Conditions 

Existing 

Alt, 

Alt. 

Alt. 

Alt 

Regional  Sub-uasin 

Conditions 

I 

II 

Ill 

IV 

C-2 

Lower  Cedar  River 

+28 

to 

+ 54 

- 9 

+28 

+18 

C-3 

Issaguah  Creek 

+28 

to 

+ 54 

+ 14 

+ 14 

C-4 

Lake  Sammamisn 

0 

to 

+ 27 

-25 

+28 

C-5 

Evans  Creek 

+83 

to 

+ 108 

+41 

+53 

C-6 

Bear  Creek 

+55 

to 

+ 82 

+ 10  a. 

+23  a. 

+ 19  b. 

+32  b. 

C-7 

North  Creek 

0 

to 

+ 27 

-40 

+ 6 

C-8 

Swamp  Creek 

0 

to 

+ 27 

-34  a. 

+ 3 a. 

-34  b. 

+ 3 b, 

C-3 

Sammamisn  River 

+55 

to 

+ 82 

+39 

+64 

C-10 

Juanita  Creek 

J 

to 

+ 27 

- 2 

+50 

C-11 

Lyon  Creek 

-27 

to 

0 

-36 

+ 8 

+11 

C-12 

McAleer  Creek 

-54 

to 

- 28 

-47  a. 

+ 14  a, 

-47  b. 

+14  b, 

C-13 

Thornton  Creek 

-27 

to 

0 

-26 

- 4 

+24 

C-14 

f'fercer  Slough 

-27 

to 

0 

-35 

+54 

C-15 

Coal  Creek 

+ 55 

to 

+ 82 

+ 16 

+63 

C-16 

May  Creek 

+55 

to 

+ 82 

-14 

+32 

C-17 

Lake  Washington  East 

-54 

to 

- 28 

-15 

+12 

C-18 

Lake  Union 

- 

- 

C-19 

Lake  Washington  West 

0 

to 

+ 27 

-15 

+ 4 

G-2 

Newaukum  Creek 

+83 

to 

+ 108 

-26 

+ 73 

G-3 

Big  Soos  Creek 

+83 

to 

+ 108 

+ 6 

+ 74 

G-4 

Middle  Green  River 

+83 

to 

+ 108 

+24 

+ 75 

G-5 

Lower  Green  River 

-82 

to 

- 55 

-49 

-37 

G-6 

black  River 

-82 

to 

- 55 

-51 

-28 

G-7 

Duwamisn  Estuary 

-54 

to 

- 28 

- 4 a. 

0 a, 

- 4 b. 

- 

P-1 

Upper  Puget  Sound 

0 

to 

+ 27 

-22 

- 2 

P-2 

Middle  Puget  Sound 

-27 

to 

0 

-21 

+ 8 

P-3 

Lower  Puget  Sound 

0 

to 

+ 27 

- 2 

+ 4 

Located  Within 

Demonstration  Areas 

C-13 

Thornton  Creek  Demo 

-27 

to 

0 

-31 

-35 

+ 16 

+21 

C-14  Kelsey  Creek  Uemo 

-27 

to 

0 

-32 

+6  7 

G-5 

Mill  Creek  Demo 

D 

to 

+ 27 

-47 

+ 9 

-30 

P-3 

Miller  Creek  Demo 

-27 

to 

0 

-12 

-14 

+ 8 

--- 

May  Creek  Demo  (See  C 

-16  above  as 

Demonstration  Area 

encompasses 

ent 

regional  sub-oasin) 


a.  Comprehensive  Land  Use  Plan 

b.  Corridor  Land  Use  Plan 
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sucn  as  channelization  or  conduits. 

Other  factors  which  influence  the  rating  of  an  alternative  are  less 
dependent  upon  the  type  of  solution  being  considered  and  more  dependent  upon 
the  jurisdictional,  economic,  and  legal  framework  within  which  the  stream 
system  exists  and  therefore  tend  to  be  more  equal  for  various  alternatives 
considered, 
i 

I The  five  demonstration  areas,  Thornton  Creek,  Kelsey  Creek,  May  Creek, 

Mill  Creek  and  Miller  Creek,  each  represent  different  natural  conditions, 
different  levels  of  human  encroachment  and  obviously  different  problem/ 
solution  relationships.  The  process  for  evaluation  was  the  same  as  that  used 
for  the  other  sub-basins  although  the  detail  of  the  alternative  plans  was 
greater  and  the  solutions  somewhat  more  intricate. 

The  preferred  alternative  for  each  of  the  demonstration  areas  regis- 
tered a positive  rating  while  only  May  Creek  and  Mill  Creek  had  been  con- 
sidered as  having  a positive  natural  existing  condition.  This  indicates 
that  solutions  to  drainage  problems,  in  these  areas,  can  have  a positive 
effect.  Tne  greater  detail  of  study  in  the  demonstration  areas  resulted  in 
a somewhat  more  tailored  solution  and  may  have  been  reflected  in  higher 
scores  for  the  preferred  alternatives. 


COSTS 


Capita]  Costs 

The  estimated  capital  expenditures  needed  to  accomplish  the  alter- 
native plans  for  the  various  regional  sub-basins  are  shown  in  Table  6. 

These  costs  are  based  upon  actual  construction  costs  in  the  Seattle  area 
for  June,  1973,  and  represent  an  Engineering  New  Record  construction  cost 
index  of  1760.  The  costs  included  50  percent  for  contractor  profit,  en- 
gineering, legal  and  contingencies.  In  addition,  land  costs,  at  1973 
prices,  are  included  plus  50  percent  for  severance  and  acquisition.  A 
detailed  listing  of  unit  prices  is  presented  in  Appendix  B. 

The  total  of  the  highest  cost  alternatives  for  each  of  the  regional 
sub-basins  is  $102,100,000  based  upon  the  Comprehensive  land-use  plan.  The 
total  drops  to  $98,400,000  for  the  Corridor  land-use  plan.  Totals  for  the 
lowest-cost  alternative  for  the  comprehensive  and  corridor  land-use  plans 
were  $67,500,000  and  $66,800,000,  respectively.  Unit  cost  per  square  mile 
based  upon  686.4  sq.  miles,  requiring  separate  drainage  improvements,  for 
highest  and  lowest  cost  plans  amount  to  $149,000  and  $97,000,  respectively. 

For  the  demonstration  areas,  tne  unit  costs  range  from  $123,000  to 
$46,000  per  square  mile  for  May  Creek  to  $775,000  to  $528,000  per  square 
mile  for  Miller  Creek.  These  values  reflect  the  impact  of  urbanization 
upon  storm  drainage  costs  as  May  Creek  is  relatively  undeveloped  and 
Miller  Creek  is  nearing  complete  development. 

In  all  cases,  the  estimated  capital  costs  are  for  trunk  drainage 
systems  only  (accommodating  20-30  cfs).  Depending  upon  the  configuration 
and  use  of  the  land  surface,  the  smallest  element  of  a trunk  drainage  sys- 
tem would  serve  a watershed  of  roughly  30  to  100  acres. 

The  costs  for  building  and  house  drains,  storm  water  inlets,  col- 
lector pipes,  ditches,  and  laterals  would  vary  from  approximately  $300  per 
acre  for  low  density  residential  to  $5,000  per  acre  for  conventional  storm 
sev/er  pipe  systems  in  commercial  areas,  and  would  be  in  addition  to  the 
cost  of  the  trunk  drainage  system. 

Operation  and  Maintenance  Costs 

All  of  the  drainage  systems  set  forth  in  the  alternative  plans  must 
be  operated  and  maintained.  The  operation  and  maintenance  for  each  system 
within  the  regional  sub-basin  and  demonstration  areas  is  estimated  to  cost 
annually  one  percent  (1%)  of  the  capital  cost  of  the  alternative  drainage 
plan.  Included  in  the  cost  are  all  personnel,  equipment,  supplies,  and 
administration  and  general  expenses  necessary  to  operate  and  maintain 
channels  and  pipes,  such  as  the  removal  of  debris  and  sediment,  unclogging 
of  culverts,  and  vegetation  and  erosion  control. 

This  one  percent  annual  cost  would  be  in  addition  to  the  annual  costs 
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ESTIMATED  CAPITAL  COSTS 
OF  ALTERNATIVE  DRAINAGE  PLANS 


TABLE  6 


REGIONAL  SUB  BASINS  J 


Drainage  Area 


Regional  Sub  Basin 

(Sq.  Miles)  b 

Alternative  1 

Alternative  II 

C 2 

Lowi‘1  Cedar  Rivet 

72 

S 800  000 

S 1,100.000 

C 3 

IssdCjuah  Creek 

58 

500.000 

500.000 

C4 

1 .jke  Sammamish 

35 

2.200,000 

1.700,000 

C 5 

Evans  Oeek 

49 

1.700.000 

900.000 

C6 

Bear  Creek 

17 

2.000.000  c. 

1.600,000  c 

1.100,000  d 

700.000  d 

C / 

Ni>'  tfl  CrO‘'k 

29 

9,100,000 

2.900.000 

C 8 

Swang)  Creek 

24 

10,600.000  c 

5.200,000  c. 

8.200,000  d 

5,200,000  d 

C 9 

Sammamish  Rivet 

26 

900.000 

700.000 

C 10 

Juanita  (neek 

7 

1 ,900.000 

1,800.000 

C f I 

Lyon  Creek 

3 8 

400.000 

600,000 

C 12 

McAleei  Creek 

8 

3.200.000  c. 

1.700.000  c. 

3.200,000  d 

1,700,000  d 

C 13 

Thornton  Crei*k 

5 1 

1,700,000 

3.700.000 

C 14 

Mercer  Slough 

7 4 

5,600.000 

700.000 

C 15 

Coal  Creek 

7.2 

2.100.000 

700.000 

C 16 

May  Creek 

C 1 7 

Lake  Washington  East 

32 

2.700.000 

1.600,000 

C 18 

Lake  Union 

14  e 

No  Alternatives 

Developed 

C 19 

Lake  Washington  Wi*st 

28  f 

1,100.000 

1,700.000 

G 2 

Newaukum  Creek 

27 

400.000 

300,000 

G 3 

Brq  Soos  Creek 

72 

900.000 

200.000 

G 4 

Middh*  Green  R iver 

67 

100,000 

100.000 

Ci  5 

Lower  Cneen  Rivet 

23 

10.800.000 

9,300,000 

G6 

Black  River 

27 

19.100,000 

17,700.000 

G 7 

Duwamish  Estuary 

25  g. 

2.300.000  c 

2.900.0CO  c. 

2.500.000  d 

P 1 

Upper  Puget  Sound 

22 

6.500,000 

4,000,000 

P2 

Middle  Puijel  Sound 

16  h 

2.400.000 

1 ,300,000 

P 3 

Lowru  Puget  Sound 

29  1 

8,700,000 

8.600,000 

S 1.800,000 


1.400,000 


(See  Oemonstiation  Area  Below) 


Total  ol  the  Highest  Cost  Alternatives  Comprehensive  102.100.000 

Coir  idol  98, 400. OCX) 

Total  of  the  Lowest  Cost  Alternatives  Comprehensive  67,500,000 

Cor  r idor  66. 800. 000 


DEMONSTRATION  AREAS 


Located  Within 


Thornton  Cieek 
Kels*‘v  Creek 
May  Cfer’k 
Mill  Cier'k 
MilU'i  (aer'k 


2.900.000 
4,000.000 

1.600.000 

6.400.000 

4.700.000 


4.500.000 

900.000 

600.000 

6.700.000 

6.300.000 


5.800.000 

6.900.000 


FOOTNOTES 


Rfilional  suh  hasin  costs  and  areas  (squan  miles)  do  rrot  mcliulr  the  costs  and  areas  of  the  demonstiation  jieas  UK'aterl 
fhr’iein 

f-  ’rrliidr-s  walr*r  sin  face  areas  of  I ake  Wasfnnglon,  Lake  Sammamish.  I ake  Union,  and  Gieen  lake 
Y.-ai  2000  Compiehensive  lanil  use  plan 
Vr.e  21XK)  ('or  r iifoi  land  us»’  plan 

I Mfin>  ,iiea  server}  hy  comfmnMl  sanilary  stoim  sewi’i  system 
lnrdud**s  19  scjuaie  mil«*s  S“rv*’d  t>y  comfnned  samtaiy  stoim  sewr’i  system 
livlude-.  0,2  square  miles  server}  by  comhined  sanitary  stnrrn  sewer  system 
Inrrurfes  5 5 srjiAiM'  milps  s»’»v*‘r|  fry  romlener}  sa^d.iry  storm  sewer  systi’in 
liv  hides  5 4 square  m«|,-y  served  fiy  < omhinerl  s,eut<iry  storm  sew»*i  system 


» 

I 


now  being  expended  by  local  agencies  for  operation  and  maintenance  of  their 
respective  drainage  systems  as  they  now  exist.  The  present  and  past  opera- 
tion and  maintenance  costs  are  not  well  documented,  but  are  reported  to  be 
very  small . 

Alternative  drainage  plans  utilizing  ground  water  recharge  facilities 
and  holding  ponds  may  have  a slightly  higher  operation  and  maintenance  cost 
than  alternative  plans  comprised  primarily  of  land-use  restrictions,  natural 
lakes,  and  closed  pipe  systems.  However,  because  of  the  lack  of  site 
details  and  the  preliminary  nature  of  the  alternative  plans  presented  herein, 
operation  and  maintenance  costs  have  been  considered  to  be  a uniform  percent- 
age of  the  respective  alternative  plan  capital  costs. 

In  addition  to  the  operation  and  maintenance  cost  described  above, 
there  are  two  regional  sub-basins  and  one  demonstration  area  that  have 
pumping  plants  in  connection  with  the  alternative  drainage  plans.  Gravity 
flow  alternatives  were  not  possible  in  any  of  these  three  areas  because  of 
the  high  water  level  in  the  Green  River.  The  estimated  annual  operation, 
maintenance  (including  overhaul,  repair  and  part  replacement),  and  power 
costs  for  these  three  are  as  follows: 


Alternative 
Plan  I 

Alternative 
Plan  II 

A1  temati  ve 
Plan  III 

Lower  Green  River  Regional 
Sub-Basin  (excludes  Mill 
Creek  Oemo  Area  costs) 

$ 70,000 

$ 60,000 

None 

Black  River  Regional  Sub- 
Basin  (includes  existing 
P-1  Pumping  Plant) 

$140,000 

$140,000 

None 

Mill  Creek  Demonstration 

$ 90,000 

$ 70,000 

$90,000 

Area 

The  above  pumping-plant  amounts  were  added  to  the  previously  described  one 
percent  costs  to  arrive  at  the  total  annual  operation  and  maintenance  cost 
shown  in  Table  7. 

These  estimated  costs  are  for  trunk  drainage  systems  only,  and  do  not 
include  costs  for  the  operation  and  maintenance  of  collector  pipes  and  dit- 
ches, and  laterals.  These  operation  and  maintenance  costs  do  not  include  the 
cost  of  drainage  management,  short  and  long-range  planning,  runoff  quantity 
and  quality  monitoring,  accounting  and  billing,  and  other  associated  tasks 
required  if  a public  utility  drainage  management  organization  was  established. 
The  formulation  of,  and  the  estimation  of  costs  for,  a comprehensive  drainage 
utility  organization  are  complex  and  beyond  the  scope  of  this  study. 


i 

i 

i 

) 


■i 

\ 
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ESTIMATED  OPERATION  AND  MAINTENANCE  COSTS 
OF  ALTERNATIVE  DRAINAGE  PLANS 

TABLE  7 

RFGIUNAL  SUB  BASINS  d 


Draindgt'  Area 


Regional  Sub  Basin 

\Sq  Miles)  b 

Alternative  1 

Alternative  1) 

Alternative  III  Alternative  IV 

C2 

Lower  Cedar  River 

72 

S 8 000 

S 11,000 

S 

18.000 

C 3 

Issaquah  Creek 

58 

5.000 

5,000 

C4 

V ake  Sammamish 

35 

22.000 

i;.ix)o 

C5 

Evans  Creek 

49 

17.000 

9,000 

C6 

Bear  Creek 

17 

20  000  c 

16,000  c 

1 1 000  d 

7,000  d 

C 7 

Nor th  Creek 

29 

91.000 

29,000 

C 8 

Swamp  Creek 

24 

106.000  c 

52,000  c 

82,000  d 

52.000  d 

C 9 

Sammamish  Rwer 

26 

9.000 

7.000 

C 10 

Juamid  Creek 

7 

19.000 

18,000 

C 11 

Lyon  Creek 

38 

4.000 

6,000 

4.000 

C 12 

McAleer  Creek 

8 

32.000  c 

17,000  c 

32.000  d 

17.000  d. 

C 13 

Thornton  Creek 

5 1 

1 7.000 

37.000 

14.000 

C 14 

Mercer  Slough 

7 4 

56.000 

7.000 

C 15 

Coal  Creek 

7.2 

21.000 

7.000 

C 16 

May  Creek 

(Ser 

• Demonstration  Area  Belowl 

C 17 

Lake  Washington  East 

32 

27.000 

16.000 

C 18 

Lake  Union 

14  e. 

No  Alternatives  U 

eveioped 

C 19 

Lake  Washington  West 

28  f 

11,000 

17,000 

G 2 

Newaukum  Creek 

27 

4,000 

3.000 

G3 

Big  Soos  Creek 

72 

9.000 

2.000 

G 4 

Middle  Green  River 

67 

1.000 

1,000 

G5 

L'TWei  Green  River 

23 

178.000 

153.000 

G6 

Black  River 

27 

331.000 

317.000 

G 7 

Duwamish  Estuary 

25  9 

23.000 

29.000 

25.000 

— 

P 1 

Upper  Puget  Sound 

22 

65,000 

40,000 

P2 

Middle  Puget  Sound 

16  h 

24.000 

13,000 

P3 

Lower  Puget  Sound 

29  1. 

87,000 

86,000 

TOTAL 

730  5 

Total  of  the  Highest  Cost  Allernat 

ives 

Comprehensive 

1,231,000 

Corridor 

1.194,000 

Total  of  the  Lowest  Cost  Alternatives 

Comprehensive 

875,000 

Corridor 

868,000 

DEMONSTRATION  AREAS 

Located  Within 

C 13 

Thnrnton  Crer'k 

69 

29,(K)0 

45,000 

25,000 

35.000 

C 14 

Kelsey  Creek 

94 

40.000 

9.000 

C 16 

May  Creek 

13 

16,000 

6.000 

C5 

Mill  Creek 

13 

154.000 

137,000 

148,000 

P3 

Miller  Creek 

8 9 

47.000 

63,000 

69,000 

TOTAL 

51,2 

FOOTNOTES 

a Regional  svib  basm  costs  and  areas  tsquarp  miles)  do  not  include  in  the  costs  and  areas  ol  the  demonstration  areas  located 
therein 

b Excludes  water  surface  areas  of  Lake  Washington,  Lake  Sammamish.  Lake  Unior^,  and  Gteerr  I ake 
C Year  2000  Comprehensive  land  use  plan 
tf  Year  2000  Corridor  land  use  plan 

e.  Entire  area  served  by  combined  sanitary  storm  sewer  system 

f Irrcluifes  19  square  miles  served  l>y  combined  sanitary  storm  sewer  system 

q Includes  0 2 square  miles  served  by  combirred  sar.itiMy  storm  sewer  system 

h Includes  5.5  square  miles  served  by  combined  sanitary  storm  sevver  system 

1.  Includes  5 4 square  miles  served  by  comhuwi  sanitary  storm  sewer  system 

I AM  costs  in  this  table  are  in  arfdqion  to  the  annual  costs  now  Iving  expended  by  local  agencies  loi  operation  and 
maintenance  of  the  drain.Kje  systems  as  they  now  exist 


QUALIFICATIONS 


The  alternative  plans  presented  in  this  appendix  represent  a con- 
tinuation of  the  efforts  of  King  and  Snohomish  Counties  and  local  agencies 
to  develop  drainage  plans  which  respond  to  projected  land  use  and  future 
runoff  characteristics  on  a watershed  by  watershed  basis.  The  land-use 
allocation  procedure  which  formed  the  basis  for  runoff  projections  is  at 
best,  preliminary.  The  first  concern  is  that  land  use  has  never  been  aggre- 
gated or  projected  on  the  basis  of  watershed  boundaries.  This  results  in  a 
questionable  basis  for  comparison  with  future  land  use.  Secondly,  the 
Activity  Allocation  Model  distributed  future  population  and  economic  activi- 
ty (and  resultant  land  use)  on  the  premise  of  growth  trend  continuation. 

This  premise  is  highly  questionable  and  subject  recently  to  close  scrutiny 
by  many  elected  public  officials,  organizations  and  the  general  public. 

While  this  study  did  not  attempt  to  reallocate  land  use  based  upon  the  run- 
off problems  it  forecast,  the  value  and  need  for  such  a study  is  apparent. 

Another  area  where  the  alternative  plans  need  refinement  is  in  the 
definition  of  the  existing  drainage  systems.  Many  man-made  improvements 
are  a matter  of  public  record.  Unfortunately,  many  more  are  not,  thus 
making  the  task  of  mathematically  describing  the  system  for  computer  analy- 
sis that  much  more  uncertain.  The  record  of  natural  stream,  floodway  and 
wetland  conditions  is  almost  unwritten. 

Closely  associated  with  this  problem  is  the  lack  of  stream-flow 
gages,  water-quality  monitoring  stations  and  rainfall  gages,  all  of  which 
are  needed  to  gain  an  accurate  idea  of  actual  and  probable  future  runoff 
problems  within  the  various  watersheds. 

The  alternative  plans  do  establish  the  order  of  magnitude  of  the 
runoff  problem  under  projected  land  use  conditions  and  can  serve  as  the 
basis  for  developing  more  specific  drainage  plans  in  the  future.  They  have 
helped  to  identify  the  sub-basins  of  high  priority  drainage  needs  and  have 
established  the  runoff  control  and  water-quality  improvement  functions  of 
wetlands  and  natural  storage  sites. 

The  process  that  has  started  must  be  improved  upon  and  continued  if 
tne  region  is  to  seriously  pursue  the  preservation  of  its  many  streams  and 
wetlands . 

The  results  of  the  water  quality  model  simulation  for  each  of  the  sub- 
basins are  useful  to  compare  between  basins.  Before  extrapolating  to  other 
uses,  however,  the  limitation  should  be  reviewed  as  described  in  Appendix  B, 
Urban  Storm  Drainage  Simulation  Models,  and  Appendix  C,  Storm  Water  Monitor- 
ing Program. 
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REGIONAL  SUB-BASINS 


This  section  contains  descriptions  and  possible  alternative  drainage 
plans  for  each  of  the  following  nine  regional  sub-basins.  These  sub-basins, 
plus  the  Upper  Green  River  Sub-Basin*,  provide  the  drainage  network  for  the 
entire  Green  River  Basin  and  those  sub-basins  draining  to  Puget  Sound  (bound 
fol lowi ng  page  31 ) . 

GREEN  RIVER 

G-2  Newaukum  Creek 

G-3  Big  Soos  Creek 

G-4  Middle  Green  River 

G-5  Lower  Green  River 

G-6  Black  River 

G-7  Duwamish  Estuary 

PUGET  SOUND 

P-1  Upper  Puget  Sound 

P-2  Middle  Puget  Sound 
P-3  Lower  Puget  Sound 

Descriptions  and  alternative  drainage  plans  for  the  regional  sub-basins 
within  the  Cedar  River  Basin  are  presented  in  Volume  1. 

DEMONSTRATION  AREAS 

In  addition  to  the  development  of  alternative  drainage  plans  for  each 
of  the  27  regional  sub-basins,  five  areas  were  selected  by  RIBCO  for  more 
detailed  analysis,  greater  local  citizen  involvement,  and  additional  use  of 
drainage  simulation  models.  In  all,  a total  of  39  separate  areas  were  pro- 
posed by  local,  state  and  federal  agencies,  consulting  firms,  and  individuals 
for  special  consideration.  From  these  39  proposals,  the  following  five  demon- 
stration areas  were  chosen: 

1.  Thornton  Creek  (North  Fork)  - part  of  Thornton  Creek  Sub-Basin 

2.  Kelsey  Creek  - part  of  Mercer  Slough  Sub-Basin 

3.  May  Creek  - the  entire  regional  sub-basin 


*Because  of  extensive  public  ownership,  this  sub-basin  is  not  considered 
developable. 
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4.  Mill  Creek  - part  of  the  Lower  Green  River  Sub-Basin 

5.  Miller  Creek  - part  of  the  Lower  Puget  Sound  Sub-Basin 

For  each  demonstration  area,  more  detailed  data  was  obtained  regard- 
ing the  existing  drainage  system  and  the  existing  land  use.  With  the 
additional  data,  it  was  possible  to  obtain  more  detailed  analysis  of  urban 
runoff  within  the  demonstration  areas. 

Special  public  meetings  were  conducted  within  the  various  demonstra- 
tion areas  for  the  purpose  of  examining  alternative  approaches  to  drainage 
design.  Based  upon  the  results  of  these  meetings,  alternative  plans  were 
developed  which  best  satisfied  the  physical  requirements  of  the  area  and 
the  preferences  expressed  by  local  citizens. 

Following  plan  development,  citizens  and  local  agencies  again  re- 
viewed the  alternatives.  The  alternatives  were  evaluated  using  the  matrix. 

A completed  matrix  is  presented  for  each  of  the  alternative  plans  considered 
for  the  demonstration  areas. 

For  each  demonstration  area,  certain  features  of  the  alternative 
drainage  plans  are  desirable  for  early  implementation.  These  features,  or 
facilities,  are  needed  to  correct  present  problems,  and  those  predicted  to 
occur  during  the  next  ten  years,  that  are  urgent  and  severe.  The  present 
and  future  drainage  problems  were  identified  as  previously  described.  Com- 
puter simulations  of  existing  drainage  systems  under  existing  land  use  were 
made  to  determine  peak  flow  rates,  to  verify  the  reported  problems,  and  to 
better  determine  the  extent  and  severity  of  the  problems. 

The  physical  facilities  suggested  for  early  action  have  been  placed 
into  the  three  categories  defined  as  follows: 

1.  CATEGORY  I - COMMON  ALTERNATIVE  ELEMENTS.  Certain  provisions  for 
drainage  controT  are  common  to  all  reasonable  alternatives  proposed  for 
that  demonstration  area.  Early  action  can  begin  for  these  features  as  it 
is  reasonable  to  assume  that  they  eventually  will  be  necessary  and  are 
therefore  compatible  to  any  future  course  of  action. 

2.  CATE^Y  H - ALTERNATIVE  ELEMENTS  COMMON  IN  SCOPE.  In  each  demon- 
stration area,  there  are  elements'  that  are  common  to  all  alternatives 
set  forth,  but  which  differ  only  in  the  size  of  facility  required.  For 
example,  if  one  alternative  proposes  a "three-barrel " culvert  at  a certain 
location  and  the  other  alternative  would  have  two,  then  it  is  reasonable 
to  assume  that  one  or  two  "barrels"  installed  to  mitigate  an  urgent  prob- 
lem would  continue  to  be  useful  in  the  long  term. 
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3.  CATEGORY  III  - RESPONSE  TO  REPOk>ED  DRAINAGE  PROBLEMS.  A problem 
that  might  be  minor,  relative  to  the  overall  alternative  drainage  plans, 
both  in  terms  of  cost  and  potential  consequences,  can  be  a major  problem 
for  an  individual  or  group  of  residents.  Each  jurisdiction  should 
establish  a temporary  procedure  for  responding  to  reports  of  problems 
and  citizen  complaints  until  a permanent  maintenance  and  operations  arm 
of  a future  management  entity  can  be  formulated  and  funded. 

The  demonstration  area  descriptions  also  contain  an  estimate  of 
reported  annual  property  damages  as  obtained  from  local  agencies.  These 
estimates  probably  are  far  from  complete  and  tend  to  greatly  underplay 
the  magnitude  of  the  real  financial  and  property  loss. 

This  section  contains  descriptions  and  possible  alternative  plans 
for  the  following  two  demonstration  areas  within  the  Green  River  Basin 
and  draining  directly  to  Puget  Sound.  They  are  bound  following  the 
Regional  Sub-Basin  descriptions. 

Mill-1  Mill  Creek  Demonstration  Area 
Miller-1  Miller  Creek  Demonstration  Area 


REGIONAL  SUB-BASIN  PLANS 


,1 


REGIONAL  SUB-BASIN  G-2 


NEWAUKUM  CREEK 


GENERAL  DESCRIPTION 

The  Newaukum  Creek  Sub-Basin  is  located  south  of  the  upper 
Green  River  Valley.  The  headwaters  of  Newaukum  Creek  are  springs  in 
the  Enumclaw  Mountain  area  east  of  Enumclaw.  The  creek  falls  over  its 
14-mile  length  from  an  elevation  of  over  2500  feet  above  sea  level  to 
an  elevation  of  approximately  200  feet  where  it  joins  the  Green  River 
(see  Sub-Basin  G-4).  Most  of  the  sub-basin  is  within  the  Enumclaw 
Hood  Control  Zone  District. 


Stream 

Newaukum  Creek 


Category  Drainage  Area  Discharge 
II  27.0  sq.  mi.  Green  River 


Land  in  the  sub-basin  is  used  predominately  for  timber  produc- 
tion and  agricultural  purposes.  The  City  of  Enumclaw  is  presently  the 
only  significant  urban  area.  Future  development  probably  will  result 
in  mainly  rural -residential  and  agricultural  land  uses. 

PERCENT  OF  SUB-BASIN  AREA  IN  SPECIFIED  LAND  USE 


Existing 

(1970-72) 


Single  Family 
Multiple  Family 
Commercial /Services 
Govt,  and  Educ. 

Industrial 

Parks/Dedicated  Open  Space 

Agriculture 

Airports,  Railyards, 
Freeways,  Highways 


P.S.G.C.  Land  Use  Projection 
Comprehensive  Corridor 


P.S.G.C.  Land  Use  Projection 

Land  Existing 


Use 

(1970-72) 

Comprehensive 

Corridor 

Unused  Land 

48 

38 

38 

Water 

Total 

100 

100 

100 

Total  Impervious  Area 

5 

15 

15 

NATURE  OF  EXISTING  DRAINAGE  SYSTEM 


The  main  feature  of  the  existing  drainage  system  is  Newaukum 
Creek.  All  runoff  leaving  the  sub-basin  is  eventually  conveyed  by  the 
creek.  Newaukum  Creek  begins  in  a fairly  steep  zone,  passes  through  a 
moderately-sloped  pastoral  zone  north  of  Enumclaw,  and  enters  a deep 
steep-sided  ravine  before  reaching  the  Green  River.  The  creek  is 
considered  by  the  Department  of  Fisheries  to  be  the  second  most  impor- 
tant salmon  and  steel  head  spawning  creek  in  the  Green  River  system. 

There  are  several  areas  along  the  creek  where  the  severity  of  erosion 
is  increasing  as  the  sub-basin  urbanizes. 

The  major  man-made  drainage  facilities  in  the  basin  are  within 
Enumclaw.  A partial  storm  drain  and  roadside  ditch  system  drains 
storm  water  from  Enumclaw  to  Newaukum  Creek. 

DRAINAGE  PROBLEMS 

Because  of  the  rural  nature  of  the  Newaukum  Creek  sub-basin,  it 
has  not  presented  major  flooding  problems.  Those  problems  that  have 
occurred  are  mainly  localized  flooding  in  the  Enumclaw  area  and  some 
erosion  along  the  creek  itself.  However,  because  the  flood  plain  of  the 
creek  generally  has  not  been  built  upon,  major  flooding  has  not  occurred. 

As  the  sub-basin  develops  further,  the  magnitude  and  frequency 
of  flooding  could  increase  substantially.  The  problems  that  will  develop 
can  be  classified  into  two  major  types:  1)  flooding  and  erosion  along 

the  natural  creek  system  and  2)  continued,  local  off-stream  flooding 
due  to  clogged  culverts,  high  groundwater  and  mild  slopes.  Alleviation 
of  the  latter  type  of  problem  is  dependent  more  upon  maintenance  pro- 
cedures and  site  selection  for  development  than  upon  basin-wide  drain- 
age planning.  The  first  type  of  problem,  however,  can  be  reduced 
greatly  by  effective  drainage  planning.  The  section  of  the  creek  which 
will  be  most  subject  to  flood  damage  is  the  mildly-sloped  region  north 
of  Enumclaw. 

The  results  of  hydrologic  analysis  indicate  no  significant 
difference  between  the  Comprehensive  and  Corridor  Land  Use  Plans. 
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Therefore,  the  drainage  alternatives  presented  herein  are  applicable  to 
both  plans. 


I Both  the  year  2000  Comprehensive  and  Corridor  land-use  plans 

; project  an  increase  in  impervious  land  area  from  the  existing  5%  to 

Ij  approximately  15%.  This  represents  a sizable  increase  over  existing 

i'  land  use  and  will  be  reflected  in  noticeable  increase  in  runoff  that 

must  be  carried  by  Newaukum  Creek.  This  level  of  development,  however, 
is  far  behind  that  expected  for  the  more  urban  basins  of  the  Puget 
Sound  Region  and  should  allow  the  stream  to  continue  to  be  the  main 
carrier  of  storm-water  runoff.  Model  simulation  indicates  that  the 
main  channel  in  the  area  north  of  Enumclaw  will  be  overtopped  in  a 
10-year  storm  with  year  2000  land  use.  In  addition,  erosion  in  the 
steeper  sections  of  the  creek  downstream  will  become  more  severe. 

BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING 

No  area-wide  drainage  plan  exists  for  the  Newaukum  Creek  Sub- 
Basin.  A regional  wastewater  collection  and  treatment  plant  has  been 
developed  for  the  Enumclaw-Buckley  area.  This  will  do  much  to  elimi- 
nate contamination  oi  surface  waters,  but  Flooding  problems  will  con- 
tinue ir  tne  Enumclaw  area.  The  City  of  Enumclaw  has  tentative  plcns 
to  use  source  springs  for  Newaukum  Creek  as  a source  of  water  supply. 
Should  this  occur,  low  flows  in  the  creek  could  be  substantially 
reduced . 

Representatives  from  the  Enumclaw  Flood  Control  District  and 
the  King  County  Department  of  Public  Works,  Hydraulics  Division,  were 
consulted  during  development  of  the  alternative  plans  described  below 
to  assure  that  the  existing  system  and  problems  were  properly  identified 
and  that  the  proposed  solutions  were  compatible  with  stream  capabilities 
and  runoff -control  potentials  within  the  sub-basin. 

ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 

The  existing  drainage  system  of  the  sub-basin,  as  described  by 
local  agencies  was  evaluated  by  computer  simulation  that  applied  the 
region's  10-year  storm  to  P.S.G.C.  year  2000  land  use.  Drainage  prob- 
lems thus  identified  were  analyzed  and  possible  solutions  were  provided 
for  development  of  alternative  plans  for  drainage  control  as  described 
below. 

ALTERNATIVE  PLAN  I 

General  Concept 

This  alternative  makes  use  of  a conventional  approach  to  stream 
flooding  problems.  Development  will  be  allowed  adjacent  to  the  existing 
open  watercourses  and  the  main  channel  of  Newaukum  Creek  will  be  enlarged. 
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I 


Major  Features 

The  most  important  aspect  of  this  alternative  Is  the  channel- 
ization and  streambank  protection  along  Newaukum  Creek.  In  some  places 
where  low  banks  exist,  diking  may  be  necessary. 

Cost 

The  cost  for  this  alternative  is  estimated  to  be  $400,000. 
ALTERNATIVE  PLAN  II 

General  Concept 

This  alternative  emphasizes  the  preservation  of  Newaukum  Creek 
In  its  present  condition. 

Major  Features 

The  major  aspects  of  this  alternative  are  flood-plain  zoning, 
streambank  protection,  and  a holding  pond  in  the  vicinity  of  S.E.  416th 
Street  to  control  runoff  entering  the  creek. 

Cost 

The  cost  for  this  alternative  is  estimated  to  be  $300,000. 

PEAK  FLQ^/  COMPARISONS 

The  following  table  indicates  10-year  peak  flows  with  existing 
facilities,  and  with  alternative  drainage  management  solutions  for  the 
year  2000. 

COMPARISON  OF  10-YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Second) 


Location 

Existing 

Facilities 

Alternative 
Plan  I 

A1  ternative 
Plan  II 

Entering  Green  River 

850 

950 

700 

S.E.  400th  Street 

600 

700 

500 

Enumclaw-Black  Diamond  Rd. 

500 

550 

450 

ENVIRONMENTAL  ASSESSMENT  OF 

ALTERNATIVE  PLANS 

As  part  of  trie  process  of  developing  system  proposals  for  the 
various  regional  sub-basins  in  the  RIBCO  study,  field  inspections  were 
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made  to  judge  applicability  of  the  suggested  alternatives  for  each  sub- 
basin. The  inspections  were  made  on  the  basis  of  the  alternative  evalu- 
ation procedure  which  identified  34  unique  criteria  under  the  general 
categories  of  1)  Effectiveness,  2)  Human  Values,  3)  Environmental 
Factors,  4)  Implementation,  and  5)  Resource  Requirements.  In  addition, 
projected  land  uses  were  reviewed  for  compatibility  with  the  proposed 
systems.  The  various  structural  solutions  were  checked  against  the 
appropriate  evaluation  criteria  and  the  various  non-structural  solutions 
were  reviewed  for  their  relationship  to  existing  and  probable  future 
land-use  developments. 

The  Newaukum  Creek  criteria  rating  total  for  Alternative  Plan  I, 
which  employed  channelization  and  streambank  protection,  was  a minus  26 
on  a scale  ranging  from  positive  108  to  a negative  108.  The  criteria 
rating  total  for  Alternative  Plan  II,  which  employs  storage  and  flood- 
plain  zoning,  was  a plus  73. 

In  all  five  categories.  Alternative  Plan  II  received  a higher 
rating,  although  implementation  difficulty  for  the  alternatives  is  con- 
sidered to  be  about  equal.  The  effectiveness  of  Alternative  Plan  II, 
which  employs  the  major  storage  pond,  is  clearly  superior  to  Alterna- 
tive Plan  I and  the  human  values  fostered  by  Alternative  Plan  il,  which 
allows  Newaukum  Creek  to  be  untouched  by  any  structural  solution,  is 
again  clearly  superior  to  the  structural  solution  contemplated  in 
Alternative  Plan  I.  Alternative  Plan  II  received  a nearly  perfect  score 
for  environmental  factors  as  opposed  to  Alternative  Plan  I which  requires 
extensive  alternation  of  the  natural  system  and  potentially  disastrous 
effects  upon  wildlife,  vegetation  and  aquatic  life. 

Alternative  Plan  II  relies  upon  flood-plain  zoning  and  storage 
to  achieve  the  controllable  volumes  within  Newaukum  Creek.  Alterna- 
tive Plan  II,  should  it  be  chosen  for  implementation,  would  require 
early  action  to  protect  the  major  storage  area  and  the  projected  flood 
plain  from  encroaching  development. 

CONCLUSIONS 


Because  of  the  relatively  undeveloped  nature  of  this  sub-basin. 
Alternative  Plan  II  is  clearly  superior  to  Alternative  Plan  I.  There 
is  a certain  urgency  about  implementing  Alternative  Plan  II,  should  it 
be  selected,  as  it  relies  on  flood-plain  zoning  and  the  availability  of 
storage  within  the  sub-basin. 

Both  King  County  and  the  City  of  Enumclaw  should  worx  towards 
agreement  for  development  of  a master  plan  that  incorporates  the  provis- 
ions of  Alternative  Plan  II  and  both  agencies  within  their  own  jurisdic- 
tion should  move  to  implement  the  required  flood-plain  zoning. 


I 
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RUNOFF  QUALITY  SUMf^RY 
UEWAUKUM  CREEK 


HIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


AltfFtutiBr* 


Sub  Bui.n  Newdukum  Creek 


NUMBtH 

£XlSl»No  F-ACIIIT 

ES 

PROPOSED  FACILITIES 

TYPE 

PIPE  OlAMf  TE  H 
OH  channel 
BOTTOM  width 

LENGTH 

CHANNE 1 
SIDE  SLOPES 
iHori^  Vert  | 

MAX 

OE  PTH  Of 
CHANNEL 

Type 

ESTIMATED 
CAPITAL  COST 

6 

Channel 

H 

15' 

11,500* 

2:1 

4* 

Channel 

20’  width 

4'  depth 

2:1  side  slopes 

$48,000 

9 

Channel 

16' 

3,500' 

2:1 

4* 

Channel 

20'  width 

4'  depth 

2:1  side  slopes 

$12,000 

11 

Channel 

_] 

12' 

4,800’ 

2:1 

4‘ 

Channel 

24'  widtn 

4'  depth 

2:1  side  slopes 

$49,000 

26 

Channel 

12' 

4,500' 

2:1 

4* 



Channel 

24'  width 

4’  depth 

2:1  side  slopes 

L - 

$45,000 

rv. 

Channel 

12' 

8,000' 

2:1 

4’ 

Channel 

24'  width 

4'  depth 

2:1  side  slopes 

$81 ,000 

39 

Channel 

900' 

2:1 

4’ 

Channel 

12'  width 

4'  depth 

2:1  side  slopes 

$5,000 

5 

Channel 

15' 

3,000' 

2:1 

4* 

1 

Channel 

3'  depth 

Streambank  protection 

$135,000 

L_ 

The  EstimatfKl  Capital  Cost  iof  each  eterfef't  includes  Contractof  proht,  Total  CstF/natetJ  Capital  Cost  $375 ,000 

enqineenng,  legal  and  continqenoes  In  addition  land  purchase  and  Round  To  $400  000 

severance  costs  are  included  where  land  is  required  All  costs  are  based  ’ 


upon  June  1973  prices 


EVALUATION  MATRIX  BIG  SOOS  CREEK 


RJBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Alleiiicil.ve i Big  SOOS 


ELI  MFNT 
NUMHE  H 

EXISTING  FAClLiriES 

PROPOSED  fACILlTltS 

IVPt 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  width 

length 

CHANNE  L 
SIDE  SLOPES 
(Hori^  Vert  1 

MAX 

Oi PTH  OF 
CHANNEL 

TYPE 

r ■ 

ESTIMATED 
CAPITAL  COST 

» 1 

1 

Channel 

10' 

1 .600' 

2:1 

3' 

1 

Channel 

15'  width 
4'  depth 
2: 1 side  slopes 
1,000'  bank  protection 

$60,000 

11  1 

Channel 

30' 

7,000' 

2:1 

4’ 

Channel 

40'  width 
4'  depth 
2:1  side  slopes 
3,000'  bank  protection 

$200,000 

I 

15 

Channel 

5' 

3.600' 

2:1 

2' 

Channel 

a'  width 
2'  depth 
2:1  side  slopes 
1000*  Dank  protection 

$25,000 

17 

Channel 

20' 

6,500' 

2:1 

4* 

Channel 

40'  width 
4'  deptn 
2:1  side  slopes 
1000'  bank  protection 

$275,000 

21 

Channel 

15' 

5,500' 

2:1 

4' 

Channel 

30*  width 

4'  depth 

2:1  side  slopes 

$75,000 

1 

22 

Channel 

15' 

4,400' 

2:1 

4' 

Channel 

30'  width 
4'  depth 
2:1  side  slopes 

$60,000 

26 

27 

Channel 

10' 

3,200' 

2:1 

3' 

Channel 

14'  width 
3'  depth 
2:1  stde  slopes 
1,200'  bank  protection 

$50,000 

30 

Channel 

10' 

2,000' 

2:1 

3' 

Channel 

12'  width 
3'  deptn 
2:1  side  slopes 
. 700'  bank  protection 

$25,000 

38 

Channel 

10' 

2.900' 

2:1 

3' 

Channel 

12'  width 
3'  depth 
2:1  side  slopes 
500'  bank  protection 

$20,000 

39 

Channel 

10’ 

1,900' 

2:1 

3' 

Channel 

12'  width 
3’  depth 
2:1  side  slopes 
500'  bank  protection 

$20,000 

41 

Channel 

30' 

1 ,200' 

2:1 

4' 

Channel 

1,200'  bank  protection 

$50,000 

— 

Th«  Estimated  Cepitel  Cost  for  each  element  includes  Contractor  profit. 


engineering,  legal  and  contingencies  In  addition,  lartd  purchase  end 
wverarKe  costs  are  included  where  lend  is  required  All  costs  ere  based 
upon  Jur>e  t973  prices 


Total  Estimated  Capital  Cost 
Rounv  "o 


$860,000 

$900,000 


REGIONAL  SUB-BASIN  G-3 


BIG  SOOS  CREEK 


GENERAL  DESCRIPTION 

The  Big  Soos  Creek  Sub-Basin  is  located  between  the  urbanizing 
southern  portions  of  the  metropolitan  Seattle  area  (Kent  and  Auburn) 
and  the  rural /agricultural  upper  Green  River  Valley.  Most  of  the  sub- 
basin is  in  unincorporated  King  County,  except  along  the  western  boun- 
dary, which  is  within  Renton,  Kent  and  Auburn.  The  City  of  Black 
Diamond  is  to  the  east. 

The  sub-basin  consists  of  a complex  system  of  streams  tribu- 
tary to  Big  Soos  Creek.  Several  drain  relatively  large  areas  and 
become  significant  watercourses  before  entering  Big Soos  Creek.  A num- 
ber of  significant  lakes  form  a part  of  the  natural  drainage  system. 

Stream  Category  Drainage  Area  Discharge 

Big  Soos  Creek  I 72.0  sq.  mi.  Green  River 

Little  Soos  Cr.  I 4.0  sq.  mi.  Big  Soos  Creek 

Covington  Creek  I 20.4  sq.  mi.  Big  Soos  Creek 

Jenkins  Creek  I 15.1  sq.  mi.  Big  Soos  Creek 

Rock  Creek  I 1.5  sq.  mi.  Lake  Sawyer 

Land  use  in  the  sub-basin  is  predominantly  rural -residential  and 
agricultural.  Much  of  the  area  is  vacant,  forested  land,  but  the  sub- 
basin includes  a rapidly  developing  suburban  area.  Future  land  use  will 
be  mainly  single-family  residential  with  accompanying  commercial  areas. 

Development  directly  adjacent  to  Big  Soos  Creek  itself  has  been 
limited  somewhat  by  soil  conditions.  In  several  locations,  the  Creek's 
flood  plain  is  composed  of  poorly-drained  organic  soils  that  are  unsuit- 
able for  septic  tank  drainfield  systems.  As  a result,  very  little 
development  has  been  allowed  on  land  directly  adjacent  to  the  creek. 

This  may  change,  however,  as  wastewater  collection  systems  are  installed. 
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PERCENT  OF  SUB-BASIN  AREA  IN 

SPECIFIED  LAND  USE 

Land 

Existing 

P.S.G.C.  Land 

use  Project 

Use 

(1970-72) 

Comprehensive 

Corridor 

Single  Family 

30 

40 

40 

Multiple  Family 

2 1 

21 

Commercial /Services 

< 1 

2 1 

<1 

Govt,  and  Educ. 

< 1 

2l 

<1 

Industrial 

<1 

<1 

Parks/Dedicated  Open  Space 

5 

5 

5 

Agricul ture 

Airports,  Rail  yards. 
Freeways,  Highways 

20 

10 

10 

Unused  Land 

43 

42 

42 

Water 

1 

1 

1 

Total 

100 

100 

100 

Total  Impervious  Area 
NATURE  OF  EXISTING  DRAINAGE 

10 

SYSTEM 

15 

15 

The  existing  drainage  system  consists  almost  entirely  of  natural 
streams,  roadside  ditches,  and  culverts.  The  only  storm-drain  systems 
are  within  individual  subdivisions  and  these  drain  to  nearby  streams  or 
lakes . 

The  watercourses  in  the  sub-basin  are  in  a relatively  natural 
condition,  although  indications  of  increasing  flow  rates  and  erosion  are 
evident.  Big  Soos  Creek  is  the  most  important  salmon  producing  stream 
in  the  Green  River  System.  The  clear  water  and  gravel  beds  in  the  creek 
and  its  tributaries  provide  an  environment  necessary  for  spawning  and 
rearing  of  anadromous  fish.  The  Green  River  State  Fish  Hatchery  is 
located  along  the  lower  Big  Soos  Creek  and  captures  many  of  the  spawn- 
ing salmon  on  the  creek.  However,  in  addition  to  hatchery  production, 
the  creek  upstream  of  the  hatchery  accommodates  runs  of  coho  salmon, 
steelhead,  and  sea-run  cutthroat  trout. 
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Numerous  lakes  and  swamps  that  are  especially  important  for 
limiting  runoff  rates  exist  throughout  the  sub-basin.  Lake  Sawyer, 

Lake  Meridian,  Lake  Morton,  Pipe  Lake,  and  Wilderness  Lake  are  the 
major  lakes.  There  has  been  extensive  development  around  these  lakes, 
but  since  the  developing  areas  drain  to  the  lakes,  changes  in  downstream 
<"lows  have  been  mitigated  somewhat. 

Because  of  the  remaining  wetlands  and  the  limited  encroachment 
upon  the  creek  system,  the  watercourses  have  remained  sufficiently 
undisturbed  so  that  they  are  important  fisheries  streams  as  well  as  an 
aesthetic  natural  asset. 

DRAINAGE  PROBLEMS 

Existing  drainage  problems  in  the  sub-basin  have  been  observed 
by  King  County  maintenance  personnel  and  field  study  investigators.  The 
major  problems  are  debris  deposition,  occasional  flooding,  and  erosion 
along  Big  Soos  Creek  and  its  tributaries.  Specific  problems  have  been 
reported  along  portions  of  Little  Soos,  Jenkins  Creek,  and  along  'the 
Lake  Meridian  waterfront.  These  problems  most  likely  will  worsen  as 
urbanization  progresses.  If  major  developments  install  conventional 
storm  drain  systems  that  discharge  to  the  small  streams  and  ditches, 
erosion  and  flooding  could  damage  salmon  production  and  aesthetic  values 
significantly.  Also,  construction  directly  adjacent  to  the  creeks 
could  cause  similar  effects. 

The  results  of  hydrologic  analysis  indicate  no  significant 
difference  between  the  Comprehensive  and  Corridor  Land  Use  Plans. 
Therefore,  the  drainage  alternatives  presented  herein  are  applicable  to 
both  plans.  As  described  in  the  table  of  existing  and  projected  land 
uses,  a relatively  small  increase  in  impervious  area  is  expected  for  the 
Big  Soos  Creek  Sub-Basin.  Development  is  expected  to  increase  the  im- 
pervious land  area  from  an  existing  10%  to  approximately  15%  in  the 
year  2000. 

BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING 

Presently,  there  are  no  major  storm-water  management  plans  for 
this  sub-basin.  Plans  do  exist  for  extending  wastewater  collection 
through  most  of  the  sub-basin.  It  is  within  the  Metro  service  area  and 
portions  at  the  north  end  of  the  sub-basin  already  are  served  by  Metro 
facil ities. 

The  initial  alternative  plans  were  developed  for  the  Big  Soos 
Sub-Basin  after  consultation  with  staff  members  from  King  County  Public 
Works  Department,  Hydraulics  Division. 

ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 

The  existing  drainage  system  of  Big  Soos  Creek  Sub-Basin  as 
described  by  local  agencies  was  evaluated  by  computer  simulation  that 
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applied  the  region's  10-year  storm  to  P.S.G.C.  year  2000  land  use. 
Drainage  problems  thus  identified  were  analyzed  and  possible  solutions 
were  provided  in  development  of  alternative  plans  for  drainage  control 
as  described  below. 

ALTERNATIVE  PLAN  I 

General  Concept 

This  alternative  consists  of  enlargement  of  channel  capacities 
with  no  facilities  for  reduction  of  runoff  rates  or  management  of  deve- 
lopment. It  is  assumed  that  the  lakes  in  the  sub-basin  will  be  main- 
tained at  as  near  to  constant  levels  as  possible  and  no  provisions  will 
be  made  for  storage  during  major  storms. 

Major  Features 

The  most  significant  features  of  this  alternative  are  channel 
excavation  and  streambank  protection.  Also  included  are  improvements 
to  the  Lake  Meridian  outlet  channel  to  allow  better  control  of  the  lake 
level . 


This  alternative  will  reduce  flooding  problems,  but  also  will 
alter  the  stream  channel  to  an  extent  that  fisheries  values  will  be 
impaired.  Increased  sediment  load  during  excavation  and  higher  resul- 
tant velocities  could  significantly  interfere  with  spawning. 

Cost 


The  cost  for  Alternative  Plan  I is  estimated  to  be  $900,000. 
ALTERNATIVE  PLAN  II 

General  Concept 

This  alternative  is  directed  towards  preservation  of  existing 
stream  channels  by  controlling  runoff  rates  and  maintaining  a natural 
flood  plain. 

Major  Features 

This  alternative  utilizes  runoff  control  in  the  upstream  por- 
tions of  the  sub-basin  and  flood-plain  zoning  along  most  of  the  major 
creeks.  Where  runoff  control  cannot  substantially  reduce  existing 
problems,  some  channel  work  is  required.  Runoff-control  facilities 
consist  mainly  of  improved  outlets  for  lakes  throughout  the  sub-basin 
so  that  the  levels  of  the  lakes  can  be  varied  in  a controlled  manner 
during  intense  storms.  The  amount  of  variation  required  is  never  more 
than  two  feet,  and  less  where  development  has  encroached  closely  upon 
the  lakeshore  (such  as  at  Lake  Meridian). 


This  alternative  would  reduce  flooding  and  preserve  most  of 
the  existing  stream  system.  In  addition,  further  flow  and  damage 
reduction  can  be  achieved  by  requiring  runoff  control  from  individual 
developments  that  drain  directly  to  streams. 

Cost 

The  cost  of  this  alternative  is  estimated  to  be  $200,000. 

PEAK  FLOM  COMPARISONS 

The  following  table  indicates  existing  and  probable  future 
stream  flows  under  the  alternative  drainage  plans  for  year  2000  land  use. 

COMPARISON  OF  10-YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Second) 


Location 

Existing 

Facilities 

A1 ternative 
Plan  I 

Alternative 
Plan  II 

Big  Soos  Creek 

2,000* 

2,200 

1 ,650 

Covington  Creek 

470 

470 

430 

Jenkins  Creek 

570 

720 

650 

*This  calculated  flow  is  higher  than  the  gaged  peak  flow  of 
1,090  cfs.  This  is  due  to  the  lack  of  data  regarding  the 
natural  drainage  system  which  includes  many  lakes  and  wetlands 
that  retard  runoff.  For  developing  alternatives,  however, 
these  flows  are  relative  and  indicate  the  proper  order  of 
magnitude . 

ENVIRONMENTAL  ASSESSMENT  OF  ALTERNATIVE  PLANS 

Field  inspections  were  made  to  judge  the  applicability  of  the 
suggested  alternative  plans  for  this  basin.  This  procedure  was  followed 
throughout  the  RIBCO  Study  for  development  of  alternative  plans  for  the 
various  regional  sub-basins.  The  inspections  were  based  upon  the  alter- 
native evaluation  procedure  which  identified  34  unique  criteria  grouped 
in  general  categories  as  follows:  1)  Effectiveness,  2)  Human  Values, 

3)  Environmental  Factors,  4)  Implementation,  and  5)  Resource  Require- 
ments. The  various  structural  solutions  were  checked  against  the  appro- 
priate criteria  and  the  various  non-structural  solutions  were  reviewed 
for  their  relationship  to  existing  and  probable  future  developments. 

The  criteria  rating  total  for  Alternative  Plan  I,  which  employs  channel- 
ization and  streambank  protection,  is  a plus  6 on  a scale  ranging  from 
a positive  total  of  108  to  a negative  total  of  108.  The  total  evalua- 
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tion  rating  for  Alternative  Plan  II,  which  employs  storage,  flood-plain 
zoning,  some  channel ization  and  streambank  protection,  was  a plus  64. 

While  both  alternatives  provide  effective  control  of  storm  run- 
off, Alternative  II  is  judged  to  be  superior  because  of  the  positive 
prevention  of  erosion  and  sedimentation,  the  limited  consequences  of 
overcharge  due  to  flood-plain  zoning  and  the  basic  reliability  of  the 
system.  Human  values  are  promoted  by  both  alternative  plans.  Again, 
however.  Alternative  Plan  II  has  a higher  rating.  It  should  provide 
maximum  aesthetic  enjoyment  in  an  urbanizing  area  as  well  as  offer 
high  potential  for  multiple  use  and  strengthening  of  community  cohe- 
sion through  the  potential  for  linear  open  spaces  throughout  the  entire 
sub-basin.  A greater  disparity  between  the  two  alternative  plans  is 
seen  in  the  analysis  of  environmental  factors.  While  Alternative  Plan 
I does  not  necessarily  destroy  or  diminish  natural  conditions  within 
the  sub-basin,  it  does  not  have  the  positive  enhancement  features 
associated  with  Alternative  Plan  II.  Alternative  Plan  II  positively 
will  affect  water  quality,  low-flow  conditions  and  should  preserve  or 
enhance  the  already  high  fishery  potentials  of  the  Big  Soos  Creek. 
Implementation  of  both  alternative  plans  is  considered  to  be  difficult 
because  of  the  multiplicity  of  jurisdictions  involved.  Resource 
requirements  for  Alternative  Plan  II  are  significantly  less  than  Alter- 
native Plan  I,  resulting  in  a positive  rating  for  Alternative  Plan  II. 

A critical  element  in  Alternative  Plan  II  is  a proposal  to  use 
flood-plain  zoning  along  the  Big  Soos  Creek  and  its  tributaries. 

This  treatment,  if  it  is  to  be  part  of  the  chosen  alternative,  should 
be  implemented  as  an  early  organized  effort  of  the  involved  agencies. 
Any  development  which  occurs  within  the  designated  flood-plain  areas, 
will  force  the  use  of  more  complex  drainage-control  features  than 
Alternative  Plan  II  contemplates.  Alternative  Plan  II,  in  addition, 
relies  upon  control  of  runoff  in  new  development  not  to  exceed  25% 
over  existing  conditions.  This  provision,  again,  requires  immediate 
attention  by  the  involved  agencies.  These  issues  should  be  brought  to 
the  attention  of  all  affected  citizens  and  their  local  governments. 

It  should  also  be  understood  that  Alternative  Plan  II,  because  it 
suggests  flood-plain  zoning,  would  effectively  remove  that  portion  of 
the  sub-basin  within  the  designated  flood-plain  zone  from  any  future 
intensive  land  uses  typical  of  urbanized  areas. 

CONCLUSIONS 

While  both  alternatives  received  positive  ratings.  Alternative 
Plan  II  is  superior  to  Alternative  Plan  I because  it  does  not  require 
extensive  structural  work  within  the  sub-basin  and  it  insures  water 
quality  and  low-flow  conditions  in  the  various  tributaries. 

King  County,  Cities  of  Renton,  Black  Diamond,  Kent  and  Auburn 
should  establish  an  effective  agreement  for  a master  drainage  plan, 
incorporating  the  conditions  of  Alternative  Plan  II.  All  agencies 


involved  should  then  move  to  implement  and  enforce  the  required  flood- 
plain  zoning  within  their  own  jurisdictions  and  make  provisions  to 
ensure  that  runoff  control  is  part  of  future  development.  Because  of 
the  extensive  land  area  within  the  sub-basin  controlled  by  King  County, 
the  County  should  have  responsibility  for  control  of  drainage  and 
flood  damage  within  the  Big  Soos  Sub-Basin;  and  the  cities  of  Renton, 
Black  Diamond,  Kent  and  Auburn  should  have  control  of  zoning,  including 
flood-plain  zoning,  within  their  respective  boundaries  and  concurrent 
jurisdiction  in  the  outer  fringe  areas  of  the  cities. 
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BASED  UPON  A 10-YEAR  STORM  PRECEDED  BY  15  DAYS  WITH  LIHLE  OR  HO  RA.INFALL# 


:oncentratio;is  in  mg/liter  except  total  col i form  which  is  •'ri  MPN/100  ml. 
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NEWAUKUM  CREEK 
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CEDA6  AND  GRIIN  RiVtB  BASING  UNDI6  THE  O'RECTiON  0* 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


EXISTING 

FACILITIES 

ELEMENT 

NUMBER 

TYPE 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

LENGTH 

CHANNEL 
SIDE  SLOPES 
(Horu  Vert  ) 

MAX 

DEPTH  OF 
CHANNEL 

PROPOSED  FACILITIES 


ESTIMATED 

TYPE  1 CAPITAL  COST 


Holding  21  AF  storage  along  $182,000 

Pond  I ditch  and  railroad 
I tracks 


Channel  i 3'  depth 

i Streambank  protection 


The  Estimated  Capital  Cost  for  each  element  includes  Contracto.  irofit. 
engineering,  legal  and  contingencies  In  addition,  land  purchase  and 
severance  costs  are  included  where  larid  is  required  All  costs  are  based 
upon  June  1973  prices 


Total  Estimated  Capital  Cost  $252,000 

Round  To  $300,000 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 

e _ — y Suh  bdsin  Big  Sods 


element 
NUMBER  TYPE 


EXISTING  FACILITIES 

jpiPE  DIAMETER  CHANNEL  MAX 

OR  CHANNEL  SIDE  SLOPES  DEPTH  Of 

BOTTOM  WIDTH  LENGTH  (Hon^.  Vert  I CHANNEL 


PROPOSED  FACILITIES 


26  !~Chdnnel  T 10' 

27  1 i 


3.200'  2:1 


Detention  20  AF 
Pond  5 acres 


I ESTIMATED 
I CAPITAL  COST 


8'  width 
2'  depth 
2:1  side 

I 1,000'  bank  protection 

jl4‘  width 
• 3'  depth 
j 2:1  side 

j 1,200'  bank  protection 


25  Pond  and  ) 
Wetlands  | 


33  Shadow 
Lake 


37  ! Wilder- 

ness 
Lake 

40  Lake 

Lucerne 


47  Lake 

Sawyer 


Runoff  15  AF  of  storage  in 
Detention  existing  pond  and 
Basin  wetlands 


Runoff 

Detention 

Basin 

Runoff 

Detention 

Basin 

Runoff 

Detention 

Basin 


Runoff 

Detention 

Basin 


Improve  lake  outlet 
structure  and  operate 
to  provide  15  AF 
storage 

Improve  lake  outlet 
structure  and  operate 
to  provide  5 AF 
storage 

Improve  lake  outlet 
structure  and  operate 
to  provide  10  AF 
storage 

Improve  lake  outlet 
structure  and  operate 
to  provide  62  AF 
storage 


The  Estimated  Capital  Cost  for  each  element  includes  Contractor  profit, 
engineering,  legal  and  contingencies  In  addition,  land  purchase  and 
severance  costs  are  included  where  land  is  required  All  costs  are  based 
upon  June  1973  prices. 


Total  Estimated  Capital  Cost  $1 91  ,O0G 

Round  To  $200,000 
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REGIONAL  SUB-BASIN  G-4 
MIDDLE  GREEN  RIVER 


GENERAL  DESCRIPTION 


The  Middle  Green  River  Sub-Basin  includes  the  lands  draining 
directly  to  the  river  from  below  the  Howard  Hanson  Reservoir  down- 
stream to  Auburn.  The  major  topographic  feature  of  the  sub-basin  is 
the  Green  River  Valley.  The  upstream  portions  of  the  valley  have  a 
relatively  wide  floor  that  narrows  downstream  to  form  the  scenic 
Green  River  Gorge.  Downstream  of  the  gorge,  the  valley  widens  again 
to  form  a broad,  relatively  flat,  river  bottomland.  The  major  streams 
in  the  sub-basin,  in  addition  to  the  Green  River,  are  Coal  Creek, 

Deep  Creek  and  Crisp  Creek.  Both  Coal  and  Deep  Creeks  are  unusual  in 
that  they  discharge  to  lakes  that  have  no  surface  outlets  but  rather 
drain  to  the  Green  River  through  underground  aquifers  and  emerge  as 
springs. 


The  Newaukum  Creek  Sub-Basin  enters  the  Green  River  in  the 
lower  gorge  section  and  is  a major  tributary  that  could  have  a marked 
effect  upon  water  quality  in  the  Green  River.  Due  to  the  size  and 
importance  of  the  Newaukum  Creek  drainage,  it  is  treated  separately  by 
the  RIBCO  program  and  this  study.  The  following  table  describes  the 
category  of  streams  within  the  Middle  Green  River  Sub-Basin. 


Stream  Category 
Green  River  I 

Coal  Creek  I 

Deep  Creek  I 

Crisp  Creek  I 


Drainage  Area 
67.0  sq.  mi . 
14.2  sq.  mi . 
4.2  sq.  mi . 
2.6  sq.  mi . 


Discharge 

Fish  Lake 
Deep  Lake 
Green  River 


Present  development  in  the  sub-basin  is  scattered.  The  largest 
portion  of  the  sub-basin  is  undeveloped  open  space..  East  Auburn  com- 
prises most  of  the  urban  area  that  presently  exists  within  the  sub- 
basin. A substantial  portion  of  the  western  half  of  the  sub-basin  is 
used  for  agriculture.  Future  development  probably  will  continue  in  a 
pattern  similar  to  that  which  is  already  established.  Most  of  the  river 
bottomland  will  be  used  for  agriculture  and  areas  of  higher  elevation 
m used  for  further  residential  development. 


PERCENT  OF  SUB-BASIN  AREA  IN  SPECIFIED  LAND  USE 


Land 

Use 

Existing 

(1970-72) 

P.S.G.C.  Land 
Comprehensive 

Use  Projection 
Corridor 

Rural 

Urban 

Urban 

Single  Family 

10 

15 

15 

Mul  ti  pie  Family 

Commercial /Services 

1 

1 

Govt,  and  Educ. 

Industrial 

Parks/Dedicated  Open  Space 

10 

10 

10 

Agricul ture 

15 

10 

10 

Airports,  Rail  yards. 
Freeways,  Highways 

Unused  Land 

64 

63 

63 

Water 

1 

1 

1 

Total 

100 

100 

100 

Total  Impervious  Area 

3 

7 

7 

NATURE  OF  EXISTING  DRAINAGE 

SYSTEM 

The  major  feature  of  the  existing  system  is  a 27-mile  portion  of 
the  Green  River.  The  river  begins  in  a moderately-sloped  zone,  enters 
the  steep  boulder  zone  of  the  gorge,  and  then  flattens  to  a floodway  zone 
with  a braided  channel.  Flows  in  the  river  are  controlled  to  a large 
degree  by  the  Howard  Hanson  Dam  upstream. 

Drainage  systems  in  developed  areas  consist  predominately  of 
roadside  ditches  and  culverts. 

DRAINAGE  PROBLEMS 


The  construction  of  Hanson  Dam  on  the  Green  River  has  substan- 
tially decreased  flooding  problems  in  this  sub-basin.  Because  the  area 
is  generally  agricultural  or  is  undeveloped,  major  damage  seldom  occurs. 
There  are  several  areas  where  flooding  problems  do  occur,  however. 
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Some  development  has  taken  place  and  occasional  flooding  problems 
have  occurred  along  Crisp  Creek,  Coal  Creek,  and  Deep  Creek  in  the 
community  of  Cumberland.  The  City  of  Auburn  has  had  some  slide  prob- 
lems in  steep-sloped  residential  areas,  but  since  most  of  the  river's 
flood  plain  is  agricultural  land  or  open  space,  major  flood  damage 
does  not  occur.  However,  if  substantial  development  were  allowed  to 
encroach  upon  the  river,  severe  flooding  problems  could  result. 

As  the  sub-basin  urbanizes,  the  effects  of  storm  water  run- 
off upon  the  Green  River  probably  will  be  more  significant  in  terms  of 
quality  than  quantity.  The  river  flow  is  high  enough  so  that  the 
added  increase,  brought  about  by  residential  development,  will  not  be 
significant.  However,  the  pollutants  found  in  urban  and  agricultural 
runoff  could  degrade  water  quality  in  the  river,  especially  during  low- 
flow  periods. 

Minor  drainage  problems,  such  as  culvert  clogging  and  small - 
stream  erosion,  are  presently  at  several  sites  in  the  sub-basin  and 
will  be  continued  with  further  development  if  more  effective  manage- 
ment is  not  provided.  In  order  to  prevent  flooding  in  developing 
areas,  conventional  storm-drain  systems  probably  will  be  installed. 

If  not  planned  well,  these  systems  could  result  in  erosion  and  flood- 
ing problems  along  the  small  streams  draining  to  the  river. 

The  results  of  hydrologic  analysis  indicate  no  significant 
difference  between  the  Comprehensive  and  Corridor  Land  Use  Plans. 
Therefore,  the  drainage  alternatives  presented  herein  are  applicable 
to  both  plans. 

Land-use  projections  for  the  year  2000  indicate  that  a large 
portion  of  this  sub-basin  will  remain  forested.  The  total  impervious 
area  in  this  basin,  with  either  land  use  projection,  will  increase  from 
existing  3%  level  to  approximately  7%,  as  shown  in  the  table  of  projec- 
ted land  uses. 

BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING 

Drainage  planning  that  has  been  done  for  this  sub-basin  is  con- 
tained in  a study  prepared  by  the  King  County  Department  of  Planning  in 
1970  and  titled,  "The  Upper  Green  River:  An  Ecological  Study."  This 

study  is  fairly  complete  and  includes  findings  for  flood  control  and 
storm  drainage.  The  major  recommendation  of  the  study  is  that  land  use 
in  the  upper  Green  River  Valley  generally  should  be  designated  for  agri- 
culture rather  than  urban  development.  Also,  the  study  recommends  that 
individual  development  should  be  located  so  that  the  quality,  quantity 
and  velocity  of  storm  runoff  will  approach  natural  conditions  prior  to 
entering  surface  watercourses. 

Staff  members  from  King  County  Public  Works  Department,  Hydrau- 
lics Division  have  been  consulted  during  preparation  of  the  initial 
alternative  plans  for  the  Middle  Green  River. 
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ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 

The  existing  drainage  system  of  the  Middle  Green  River  Sub- 
Basin,  as  dedcribed  by  local  agencies  was  evaluated  by  computer  simu- 
lation that  applied  the  region's  10-year  storm  to  P.S.G.C.  year  2000 
land  use.  Drainage  problems  thus  identified  were  analyzed  and  possi- 
ble solutions  provided  in  development  of  alternative  plans  for  drain- 
age control  as  described  below. 

ALTERNATIVE  PLAN  I 

General  Concept 

This  alternative  consists  of  structural  improvements  to  the 
creek  channels  and  flood-plain  zoning  along  the  Green  River. 

Major  Features 

Improvements  to  the  stream  channels  include  cleaning,  widening, 
and  streambank  protection  in  erosion-prone  locations.  Flood-plain 
zoning  entails  restrictions  upon  structural  improvements  directly  adja- 
cent to  the  Green  River  within  the  area  of  inundation  by  the  most 
severe  storm  (100  year). 

Cost 


Cost  for  this  alternative  is  estimated  to  be  $100,000. 
ALTERNATIVE  PLAN  II 


General  Concept 

This  alternative  utilizes  upstream  runoff  control  rather  than 
enlarged  stream  capacities.  Flood-plain  zoning  is  included  for  the 
Green  River. 

Major  Features 

The  runoff-control  facilities  consist  of  both  existing  and  new 
holding  ponds.  The  existing  pond  is  along  Crisp  Creek,  The  new  ponds 
are  adjacent  to  the  railroad  embankment  along  Coal  Creek. 


Cost 

The  cost  for  this  alternative  is  estimated  to  be  $100,000. 


PEAK  FLOW  COMPARISONS 


The  following  table  indicates  10-year  peak 
facilities  and  with  the  alternative  plans  and  year 


flows  with  existing 
2000  land  use. 


G-4-4 


COMPARISON  OF  10-YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Second) 


Location 

Existing 

Facilities 

A1 ternative 
Plan  I 

A1 ternative 
Plan  II 

Crisp  Creek 

50 

80 

40 

Coal  Creek 

150 

220 

150 

Deep  Creek 

80 

no 

60 

ENVIRONMENTAL  ASSESSMENTS  OF  ALTERNATIVE  PLANS 


Field  inspections  were  made  to  judge  the  applicability  of  the 
suggested  alternatives  for  this  sub-basin.  This  process  was  followed 
throughout  the  RIBCO  Study  for  development  of  alternative  plans  for 
the  various  regional  sub-basins.  The  inspections  were  based  upon  the 
alternative  evaluation  procedure  which  identified  34  unique  criteria 
grouped  in  general  categories  as  follows:  1)  Effectiveness,  2)  Human 

Values,  3)  Environmental  Factors,  4)  Implementation, and  5)  Resource 
Requirements. 

The  various  structural  solutions  were  checked  against  the 
appropriate  criteria,  and  the  various  non-structural  solutions  were 
reviewed  for  their  relationship  to  existing  and  probable  future  deve- 
lopments. The  criteria  rating  total  for  Alternative  Plan  I,  which 
employs  channelization  and  flood-plain  zoning,  was  a plus  24  on  a scale 
ranging  from  a positive  total  of  108  and  a negative  total  of  108.  The 
total  evaluation  rating  for  Alternative  Plan  II,  which  employs  storage 
in  the  upper  sub-basin  and  flood-plain  zoning,  was  a plus  75. 

Both  alternative  plans  were  judged  to  be  effective  in  control- 
ling drainage.  Both  plans  also  registered  positive  ratings  for  human 
values  and  environmental  factors.  Neither  alternative  is  part  of  the 
present  planning  of  the  involved  agencies  and  therefore  a cooperative 
effort  is  required  before  either  plan  can  be  realized.  Both  of  the 
alternative  plans  involved  limited  commitment  of  the  use  and  management 
of  natural  resources  as  they  are  basically  non-structural  in  character. 

One  critical  element  in  both  alternatives  is  the  proposal  to 
use  flood-plain  zoning  along  the  Middle  Green  River.  This  treatment, 
if  it  is  to  be  part  of  the  chosen  alternative,  should  be  implemented 
as  an  early  organized  effort.  Any  development  that  occurs  within  the 
flood-plain  area,  will  force  the  use  of  a more  structural  treatment 
than  either  alternative  contemplates.  This  issue  should  be  brought  to 
the  attention  of  all  affected  citizens  and  their  local  agencies.  It 
also  should  be  understood  that  both  alternatives,  because  they  suggest 
flood-plain  zoning,  would  effectively  remove  that  portion  of  the  sub- 
basin within  the  zone  from  any  future  intensive  land  uses  typical  of 
urbanized  areas. 
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CONCLUSIONS 


Alternative  Plan  II  is  superior  to  Alternative  Plan  I because 
it  does  not  require  more  costly  structural  work  along  the  streams  in 
the  basin.  It  does  require  immediate  action,  as  it  relies  upon  flood- 
plain  zoning. 

King  County  and  the  City  of  Auburn  should  develop  master  drain- 
age plans,  that  incorporate  the  provisions  of  Alternative  Plan  II. 

Both  agencies  should  then  move  to  implement  and  enforce  the  required 
flood-plain  zoning  and  make  provisions  to  secure  through  acquisition, 
if  necessary,  the  required  storage  areas. 

King  County,  because  of  its  extensive  jurisdictional  control, 
should  have  responsibility  for  control  of  drainage  and  flood  damage 
within  most  of  the  Middle  Green  River  Sub-Basin;  and  the  City  of  Auburn 
and  King  County  should  have  control  of  zoning,  including  flood-plain 
zoning,  within  their  respective  boundaries. 

Development  of  the  plan  will  benefit  from  coordination  between 
the  City  and  the  County,  but  formal  agreements  are  not  mandatory  since 
implementation  of  the  plan  in  both  City  and  County  areas  is  generally 
independent  of  actions  in  the  other  jurisdiction. 
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RIBCO  URBAN  RUNOfF  AND  BASIN  DRAINAGE  STUDY 
Ai.e,rMi,.e L S..I, H..,„  Green  River 


EXISTING  FACILITIES 

PROPOSED  FACILITIES 

ELEMENT 

NUMBER 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  width 

LENGTH 

CHANNEL 
SIDE  SLOPES 
(Hon/  Vert  ) 

MAX 

depth  of 
CHANNE  L 

1 1 
TYPE  I 

ESTIMATED 
CAPITAL  COSI 

Channel 

8‘ 

1 

1.000' 

portion 

only 

2:1 

2' 

Channel  I 10'  width 

, ri'^i^^pt^’xt^  500' 

, streambanfc  protection 

$20,000 

42/43 

Channel 

8' 

7,400' 

portion 

only 

2:1 

3' 

Channel  12'  width 

2.1  side  slopes 
3 * depth  wi tn  2 ,000 ' 
streambank  protection 

$50,000 

Channel 

8‘ 

5,000' 

portion 

only 

2:1 

2' 

Channel  ! 1,0;  "10th 

2:1  side  slopes 
2'  depth  with  5,000* 
streambank  protection 

$60,000 

■ 



-- 



1 



1 

1 





) 

1 

The  Estimated  Capital  Cost  for  each  ele  oerit  includes  Contractor  profit,  Total  Estimated  Capital  Cost  SI  30*000 

engineering,  legal  and  contingencies  In  addition,  land  purchase  and  ^ ^ .j.  5100  000 

severance  costs  are  included  where  land  is  required  Ail  costs  are  based  ^ ^ UU»UUU 

upon  June  1973  onces 
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Aiti-crwjiwf  . _ U SiihR..^Hi  Middlti  Green  River 


PROPOSfO  FACILITJFS 


— 

FXISliNC 

, FACUmtS 

fctlMENT 

MiMBEH 

TVPt 

PIPE  DIAMETER 
OH  CHANNE  L 
BonoM  WiOlH 

1 » NGt  M 

CHANNt 1 
stuf  C-Jprs 

(M.,,./  Vert  1 

MAX 

depth  UF 

CHANNEl 

23 

43 

54 



1 

H 

■ 

FSTlMAIi  D 
CAPJTAI  COST 


fhp  CdUMa^  Cost  tor  fie  ' rnl  -nciod^fs  Confr<»tN»r 

i»»>q**'e**r  I'M}  ♦Hji’  jnfj  conln'i|e«M  les  ir*  «Kl(1'tion  <d»'d  potrt’rtSt-  df'<t 

STvi'T^ncf  tnits  «!'*■  ■ nWi  rt'Ml -s  f«rtjo>'»*<l  An  costs  3'«f  iJdsetJ 

iipot'  Ju'V  10/3  prtcrf 


Tola!  Estimated  Capita!  Cost  $100,000 

Round  To  $1 00,000 
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URBAN  RUNOFf  AND  BASIN  drainage  STUDV 


REGIONAL  SUB-BASIN  G-5 


1 

LOWER  GREEN  RIVER 


GENERAL  DESCRIPTION 


The  Lower  Green  River  Sub-Basin  is  located  between  South  Seattle 
and  Auburn.  This  reach  of  the  Green  River  flows  from  a point  1.8  miles 
downstream  from  the  confluence  of  the  Big  Soos  Creek  and  Green  River  to 
approximately  the  mouth  of  the  Black  River  at  Renton  where  it  becomes 
the  Duwamish  River.  Mill  Creek,  which  drains  the  western  third  of  the 
sub-basin,  discharges  to  the  Green  River  near  Kent. 

The  Lower  Green  River  Valley  is  a broad  flat  flood  plain  with 
steep  hills  bordering  its  west  side  and  the  Black  River  sub-basin  on 
the  east  side.  Terraces,  lakes  and  marshy  depressions  characterize 
the  uplands.  The  valley  is  composed  of  fertile  alleuvial  soils  that 
have  been  deposited  by  the  meandering  Green  River.  Since  agricultural 
and  urban/industrial  development  have  taken  place  in  the  valley,  revet- 
ments and  dikes  have  been  constructed  to  maintain  the  existing  river 
al ignment. 

The  drainage  basin  consists  of  36  square  miles.  Mill  Creek  has 
been  designated  as  a demonstration  area  and  has  received  a separate 
evaluation  in  this  Appendix. 

Stream  Category  Drainage  Area  Discharge 

Green  River  Major  River  23.0  sq.  mi.  Duwamish  River 

Mill  Creek  II  13.0  sq.  mi.  Green  River 

Approximately  40  percent  of  the  sub-basin  is  utilized  for  vege- 
table and  berry  production,  beef,  dairy  and  other  commercial  farming. 

The  trend  has  been  to  industrialization  since  the  completion  of  the 
Howard  Hanson  flood-control  dam.  The  changes  in  land  use  began  with 
the  Boeing  Space  Center  and  are  typified  by  Andover  Industrial  Park  and 
Southcenter  in  the  City  of  Tukwila.  A large  percentage  of  the  resi- 
dential use  is  rural  low-density  development.  These  and  other  land  uses 
are  shown  as  percentages  of  total  land  area  in  the  following  table. 
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PERCENT  OF  SUB-BASIN  AREA  IN  SPECIFIED  LAND  USE 


P.S.G.C.  Land  Use  Projection 


Land 

Use 

Existing 

(1970-72) 

Comprehensive 

Corridor 

Single  Family 

50 

64 

64 

Multiple  Family 

2 

2 

Commercial /Services 

1 

3 

3 

Govt,  and  Educ. 

Industrial 

1 

20 

20 

Parks/Dedicated  Open  Space 

2 

10 

10 

Agriculture 

40 

Airports,  Railroads, 
Freeways,  Highways 

1 

1 

1 

Unused  Land 

5 

Water 

Total 

100 

100 

100 

Total  Impervious  Area 

15 

45 

45 

The  year  2000  Comprehensive  and  year  2000  Corridor  land-use  plans 
have  negligible  differences.  Future  land-use  projections  indicate  that 
industry  and  commerce  will  occupy  nearly  all  of  the  central  valley  or 
existing  flood  plain,  and  that  suburban  residential  development  will 
increase  in  the  uplands  and  around  urban  centers.  Commercial  farming, 
in  all  likelihood,  will  be  completely  eliminated.  The  plans  for  inten- 
sive development  of  the  Green  River  Valley  have  been  the  subject  of  much 
public  and  official  criticism  and  considerable  conflict. 

NATURE  OF  EXISTING  DRAINAGE  SYSTEM 


The  Lower  Green  River  system  is  primarily  a pastoral  river  with 
sinuous  natural  tributary  channels.  Urban  and  upland  developments  have 
incorporated  standard  closed-conduit  storm  systems  that  discharge  into 
the  nearest  natural  channel.  Within  the  Green  and  Black  river  systems, 
there  are  2700  acres  of  wetlands  and  700  acres  of  brushy  wildlife  habi- 
tat. The  Lower  Green  River  primarily  is  a floodway  and  a principal 
passageway  for  migrating  fish.  Major  Chinook  spawning  areas  on  the 
Green  River  are  above  Auburn  in  the  small  tributaries.  Some  tributaries 
to  the  Lower  Green  River,  such  as  Mill  Creek,  are  important  spawning 


areas  for  coho  salmon  and  game  fish. 

The  industrial  and  commercial  businesses  in  Tukwila  have  deve- 
loped storm  drainage  systems  that  rely  upon  a pumped  drainage  outlet. 
Because  of  the  high  water  profiles  of  the  Green  River  and  prevalent 
flooding  within  the  valley,  pumped  drainage  appears  to  be  the  only 
solution  if  the  valley  is  to  be  developed. 

DRAINAGE  PROBLEMS 


Major  problems  have  been  noted  by  county  and  municipal  agencies. 
Extensive  flooding  of  agricultural  lands  including  about  10,500  acres 
in  the  Black  and  Lower  Green  River  systems  occurs  during  high  flood 
stages.  Losses  of  seed  and  crops  and  extensive  road  damage  is  caused 
by  prolonged  inundation  during  floods.  Seasonal  high-water  table  in 
the  flood  plain  due  to  poor  subsurface  drainage  reduces  crop  produc- 
tion. Erosion  and  sloughing  of  mainstream  and  tributary  channel  embank- 
ments, mudslides  on  steep  unprotected  slopes,  washout  of  storm  drainage 
structures,  and  debris  accumulation  in  channels  and  culvert  inlets 
cause  extensive  local  flooding  while  sedimentation  in  streams  and  the 
river  poses  a serious  water  quality  problem. 


The  year  2000  Comprehensive  and  year  2000  Corridor  Land  Use 
Plans  for  the  basin  are  identical  and  designate  extensive  industrial 
development  in  the  valley  and  residential  development  on  the  hillside 
plateaus.  The  total  impervious  area  in  this  sub-basin  under  either 
land-use  projection  will  increase  from  an  existing  15%  level  to  approx- 
imately 45%  as  indicated  by  the  table  of  land  uses. 

The  results  of  hydrologic  analysis  indicate  no  significant 
difference  between  the  Comprehensive  and  Corridor  Land  Use  Plans. 
Therefore,  the  drainage  alternatives  presented  herein  are  applicable 
to  both  plans. 

Open,  unprotected  areas  will  experience  greater  flooding  problems 
without  proper  drainage  facilities.  Hillside  streams  will  receive  a 
several -fold  increase  in  runoff,  and  severe  gully  erosion  can  be  antici- 
pated if  the  present  policy  of  utilizing  natural  streams  for  urban 
storm  drainage  collectors  is  continued.  Storm-drainage  systems  in 
Auburn  already  are  under-designed  for  the  10-year  storm  and  nearly  all 
systems  would  need  to  be  replaced.  Likewise,  nearly  all  drainage 
canals  in  the  valley  are  undersized  for  expected  runoff. 

BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING 


The  West  Side  Green-Duwami sh  Watershed  Work  Plan,  under  Public 
Law  No.  566,  has  been  adopted  as  the  comprehensive  drainage  plan  by  its 
sponsoring  agencies.  Funds  for  construction  have  been  authorized  by 
Congress  but  construction  cannot  begin  until  the  Environmental  Impact 
Statement  has  been  approved.  King  County  currently  reviews  all  proposed 
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drainage  projects  that  are  related  to  development  projects  within  the 
valley,  and  the  State  Department  of  Ecology  has  ultimate  authority  to 
grant  permits  for  drainage  construction.  By  this  system  of  permit,  it 
has  been  possible  for  the  County  to  insure  that  drainage  channels  and 
structures  are  consistent  with  the  proposed  watershed  plan.  Sponsors 
of  the  watershed  plan  are  the  cities  of  Kent,  Renton,  Tukwila,  and 
Auburn,  King  County,  the  Green  River  Flood  Control  Zone  District,  and 
the  King  County  Soil  and  Water  Conservation  District.  An  Environmen- 
tal Impact  Statement  is  scheduled  to  be  completed  in  early  1974  and 
construction  could  begin  in  1975. 

King  County  and  Tukwila  are  requesting  advance  approval  to  con- 
struct a pump  station  and  canals  to  give  immediate  protection  to  a 
200-million  dollar  industrial  complex  at  Andover  Park. 

The  City  of  Auburn  is  currently  conducting  a storm  drainage 
improvement  study  which  will  be  contingent  upon  the  selection  of  alter- 
native systems  for  both  the  Lower  Green  River  Sub-Basin  and  the  Mill 
Creek  Demonstration  Area. 

ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 

The  existing  drainage  system  of  the  Lower  Green  River  Sub-Basin 
as  described  by  local  agencies,  was  evaluated  by  computer  simulation 
that  applied  the  region's  10-year  storm  to  P.S.G.C.  year  2000  land  use. 
Drainage  problems  thus  identified  were  analyzed  and  possible  solutions 
were  provided  in  development  of  alternative  plans  for  drainage  control 
as  described  below. 


ALTERNATIVE  PLAN  I 


General  Concept 


The  present  trend  of  development  is  assumed  to  the  level  indica- 
ted by  the  2000  Comprehensive  Plan.  No  on-site  runoff  control  is  con- 
sidered and  drainage  facilities  are  sized  to  prevent  all  potential 
flooding  and  erosion  along  main  collector  channels.  Valley  drainage 
would  be  pumped  into  the  Green  River.  Generally,  channels  will  be 
enlarged  and  hillside  streams  will  be  lined  to  prevent  gully  erosion. 

It  is  assumed  that  all  upland  drainage  would  be  collected  and  discharged 
into  hillside  channels. 


Major  Features 


Pumped  drainage  systems  are  a principal  element  in  this  scheme. 
The  pumped  drainage  systems  as  projected  by  the  Soil  Conservation  Ser- 
vice in  the  Westside  Green  River  Watershed  Plan  are  utilized  with  modi- 
fication to  exclude  the  Mill  Creek  area  of  the  Lower  Green  Sub-Basin. 
Mill  Creek  is  modeled  as  a separate  demonstration  area. 
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Hillside  streams  are  lined  with  rip-rap  or  concrete  in  critical 
sections  where  expected  flows  exceed  flow  rates  under  existing  condi- 
tions. Intercepting  storm-drain  collector  pipes  are  used  where  county 
road  right-of-ways  have  been  established  or  in  ravines  in  which  con- 
struction would  be  accomplished. 

Municipal  and  industrial  systems  would  be  enlarged  where  neces- 
sary with  parallel  storm  drains.  The  P-17  system  of  the  Westside  Green 
River  Watershed  Plan  deserves  special  attention  because  it  must  be  built 
to  accommodate  runoff  from  an  existing  industrial  park  that  relies  upon 
an  undersized,  temporary  pumped  drainage  system.  Runoff  entering  the 
pumped  drainage  system  has  been  substantially  reduced  by  a pressure 
hillside  drainage  interceptor  that  was  constructed  by  the  Department  of 
Highways  and  King  County. 

Nearly  all  of  the  capacities  of  storm  drains  in  the  City  of  Auburn 
need  to  be  increased.  Parallel  conduits  would  be  most  appropriate  for 
this  purpose. 

Cost 


The  cost  for  Alternative  Plan  I is  estimated  to  be  $10,800,000. 
ALTERNATIVE  PLAN  II 


General  Concept 

Development  of  drainage  facilities  for  this  alternative  is  based 
upon  the  assumption  that  an  on-site  runoff  control  policy  is  adopted 
which  would  limit  the  increase  in  peak  discharge  to  25%  more  than 
existing  conditions. 

Major  Features 

Valley  pumped  drainage  and  hillside  systems  are  similar  to  those 
discussed  in  Alternative  Plan  I,  but  generally  are  less  costly.  Hold- 
ing ponds  would  be  used  in  upland  areas  to  retard  runoff.  Diversion 
pipes  are  used  to  reduce  runoff  into  natural  streams  in  ravines. 

Forebay  pond  storage  is  developed  as  an  integral  part  of  the 
channel  systems. 

Cost 

The  cost  for  Alternative  Plan  II  is  estimated  to  be  $9,300,000. 
PEAK  FLOW  COMPARISONS 

The  following  table  indicates  10-year  peak  flows  under  existing 
facilities  and  under  alternative  drainage  management  solutions  for  the 
year  2000.  The  peak  flows  are  given  for  various  locations  as  noted. 
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COMPARISON  OF  10-YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Second) 


Location 

Existing 
Facil ities 

Alternative 
Plan  I 

A1 ternative 
Plan  II 

South  Center 

220 

500 

420 

Tukwila,  P-17  System 

210 

430 

280 

Andover  Highway  Bypass 

70 

120 

no 

P-6  Pump  Site 

60 

160 

160 

P-24  Pump  Site 

N/A 

50 

45 

Mullen  Slough 

350 

770 

560 

83rd  Avenue 

N/A 

300 

190 

Auburn  Main  Street 

40 

300 

250 

ENVIRONMENTAL  ASSESSMENT  OF 

ALTERNATIVE  PLANS 

Field  inspections  were  made  to  judge  the  applicability  of  the 
suggested  alternative  plans  for  this  sub-basin.  This  procedure  was 
followed  throughout  the  RIBCO  Study  for  development  of  alternative  plans 
for  the  various  regional  sub-basins.  The  inspections  were  based  upon 
the  alternative  evaluation  procedure  which  identified  34  unique  cri- 
teria grouped  in  general  categories  as  follows:  1)  Effectiveness, 

2)  Human  Values,  3)  Environmental  Factors,  4)  Implementation, and  5) 
Resource  Requirements.  The  various  structural  solutions  were  checked 
against  the  appropriate  criteria  and  the  various  non-structural  solu- 
tions were  reviewed  for  their  relationship  to  existing  and  probable 
future  developments.  The  criteria  rating  total  for  Alternative  Plan  I, 
which  employs  the  pumped  systems,  new  channels,  channel  lining  and 
diversion,  was  a minus  49  on  a scale  ranging  from  a possible  positive 
total  of  108  to  a negative  total  of  108.  The  total  evaluation  rating 
for  Alternative  Plan  II,  which  employs  pump  stations,  new  channels, 
channel  protection,  runoff  control,  storage  and  diversion,  was  a 
minus  37. 

Both  alternatives  received  negative  rating  for  effectiveness, 
primarily  because  of  the  need  for  pump  stations,  the  difficulty  in  main- 
taining such  systems,  the  difficulty  in  changing  these  systems  and  the 
consequences  of  over-charge  especially  in  the  valley  area  where  it  is 
assumed  that  industrial  and  commercial  uses  would  front  on  the  Green 
River  . Also,  the  cost/benefit  ranking  of  both  alternatives  is  extreme- 
ly low  except  to  those  who  may  own  properties  which  could  be  utilized 
for  industrial  or  commercial  development  after  installation  of  the 
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system.  Neither  alternative  was  superior  in  terms  of  human  values  and 
both  were  given  negative  ratings  for  environmental  considerations, 
primarily  because  of  their  potential  for  disruption  of  wildlife,  aquatic 
life  and  marshland  vegetation.  The  period  of  construction  disruption 
would  be  rather  extensive  for  either  alternative.  Both  alternatives 
also  received  equally  negative  ratings  in  both  implementation  and  re- 
source requirements.  Except  for  the  fact  that  the  Soil  Conservation 
Service  portion  of  the  alternative  plans  has  been  approved  and  funded, 
the  remaining  systems  for  the  upland  areas  require  funding  and  joint 
agreement  by  the  affected  agencies  prior  to  implementation.  Both  alter- 
natives are  believed  to  be  extremely  consumptive  of  natural  resources 
and  capital.  The  use  of  runoff  control  as  a premise  for  Alternative 
Plan  II  requires  smaller  man-made  facilities,  but  because  of  the  exten- 
sive development  anticipated  in  the  sub-basin,  runoff  control  alone 
cannot  alleviate  the  need  for  extensive  man-made  systems. 

CONCLUSIONS 


The  systems  necessary  to  accommodate  projected  land  use  for  the 
Lower  Green  River  involve  major  sacrifices  in  terms  of  both  environ- 
mental factors  and  general  human  values.  There  would  be  some  benefit 
from  Alternative  Plan  II  because  of  the  runoff  control  provided  in  new 
development  and  the  attendent  lower  costs  of  the  necessary  man-made 
systems.  It  is  assumed  that  the  Soil  Conservation  Service  Plan  will 
be  implemented  in  a form  near  that  now  proposed,  and  therefore,  the 
portion  of  the  Alternative  Plan  presented  that  requires  coordination 
is  that  dealing  with  the  upland  and  hillside  areas.  King  County,  City 
of  Auburn  and  City  of  Tukwila  should  move  to  implement  and  enforce  the 
necessary  runoff  controls  suggested  in  Alternative  Plan  II  if  this 
alternative  is  to  be  part  of  the  runoff  control  system  for  the  Lower 
Green  River  Sub-Basin. 

The  basic  issue  in  this  sub-basin  is  the  commitment  to  total 
development  of  the  Lower  Green  River  flood  plain  and  the  environmen- 
tal and  monetary  costs  of  accomplishing  this  development.  There  also 
is  the  issue  of  the  use  or  extent  of  use  of  runoff  control  from  future 
development.  This  will  require  coordination  between  the  City  of 
Auburn,  the  City  of  Tukwila  and  King  County.  King  County  should  have 
responsibility  for  overall  control  of  drainage  and  flood  damage  within 
the  Lower  Green  River  Sub-Basin, and  the  City  of  Auburn  and  City  of 
Tukwila  should  control  new  development  and  zoning  within  their  respec- 
tive boundaries. 
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# Less  than  a total  of  0.5  inches  of  rainfall  in  any  one  day. 

* Concentrations  in  mg/liter  except  total  coliform  which  is  in  MPN/100  ml. 


MIDDLE  GREEN  RIVER 


EVALUATION  MATRIX  LOWER  GREEN  river 


HIBCO  URBAN  HUNOfF  AND  BASIN  DRAINAGE  STUDY 
.•  -___J Suhiijsir,  Lower  Green  River 


EXISTING  FACILITIES 


FHORDSED  FACIIITIES 


PIPE  DIAMETER  CHANNEL  MAX 

ELEMENT  OR  CHANNEL  SIDE  SLOPES  DEPTH  OF 

NUMBER  TYPE  BOTTOM  WIDTH  LENGTH  (non/  Yen  I CHANNEL  TYPE 


127  ! Pipe 


54"  2,100' I 


Parallel  30" 
Pipe 


ESTIMATED 
CAPITAL  COST 

$114,000 


149  I Pipe 


24"  500' 


Parallel  24" 
Pipe 


$21 ,000 


5 1 Pipe 


10  Pipe 


9 1 Pipe 


30“  1,000' 


24"  1,800' 


Parallel  36" 
Pipe 


Parallel  30“ 
Pipe 


Parallel  60" 
Pipe 


$66,000 


$192,000 


3 P i pe 


Parallel  60" 
Pipe 


$180,000 


15  P i pe 


Parallel  54" 
Pipe 


$53,000 


16  I Pipe 


Parallel  54" 
Pipe 


$53,000 


Parallel  30" 
Pipe 


Parallel  36" 
Pipe 


Pump  P-17  pump  station 

115  cfs 


Parallel  66" 
e 


Diversion 


Diversion 


Channel  2,500  width 

4'  depth 
2:1  side  slopes 

V 

Diversion  48" 

Pipe  800' 


$54,000 


$53,000 


$254,000 


$243,000 


RJBCO  URBAN  RUNOFF  AND  BASIN  DRAINAtiF  STUDY 


AluMMdt.ve 1 Sub  Bdstn  Lot<^r  Green  RTver 


FXISTING  FACILITIES 

PROPOSED  f ACIl  ITIES 

fctfcMfcNT 
NUMBf  R 

TYPE 

PIPE  DIAMETER 
OH  CHANNEL 
BOTTOM  width 

length 

CHANNEL 
SIDE  SLOPES 
(Hon^  Ven  I 

MAX 

DEPTH  OF 
CHANNEL 

TYPE 

ESTIMATED 
CAPITAL  COST 

520 

None 

Channel 

4‘  width 

4‘  depth 

2: 1 side  slopes 

5.000’ 

$18,000 

37 

Channel 

Outlet 

3' 

50' 

3:1 

3* 

Pump 

P-6  pump  station 
80  cfs 

$184,000 

37 

Channel 

3' 

300' 

3:1 

3' 

Forebay 

Pond 

4 AF 
1 acre 

$43,000 

1 

521 

None 

Channel 

4'  width 
4 ' depth 
2:1  side  slopes 
4,000' 

$15,000 

43 

Channel 

4' 

4,000' 

2:1 

3’ 

Channel 

4'  width 
2'  depth 
2:1  side  slopes 
channel  lining 

$88,000 

43 

Channel 

4' 

500' 

2:1 

4* 

Levees 

12 ' top  width 
5'  high 

3: 1 side  slopes 

$26,000 

522 

None 

Pump 

P-24  pump  station 
20  cfs 

$46,000 

522 

None 

Forebay 

Pond 

4'  width 
6'  depth 
1,500' 

1 .4  AF 

$35,000 

523 

None 

Pipe 

inverted  siphon 
3'  diameter 
200  • 

$19,000 

524 

— 

None 

t 

! 



Channel 

3'  width 
3 ' depth 
2:1  side  slopes 

$16,000 

45 

Channel 

Open  outlet 

;o  Green 

liver 

Levee 

12'  top  width 
4'  high 

3:1  side  slopes 
1,500' 

$31 ,000 

800 

Channel 

Open  outlet 

:o  Green 

liver 

Pump 

P-4  pump  station 
450  cfs 

$945,000** 

800 

Channel 

10' 

1,000' 

2:1 

Forebay 

Pond 

170'  width 
1,000'  length 
23  AF 

$237,000 

801 

Channel 

10' 

2,500' 

2:1 

4' 

Channel 

10'  width 

8'  depth 

2:1  side  slopes 

$126,000 

803 

None 

Channel 

P-12  channel 
6'  width 
6'  depth 
2:1  side  slopes 

$109,000 

802 

None 

Channel 

P-4  system 
10'  width 
6'  depth 
1,000' 

$33,000 

804 

' None 

Channel 

P-13  system 
10'  width 
6'  depth 
3,300' 

$109,000 

**  Represents  that  portion  of  the  total  pumping  plant  cost  required  to  accominodate  runoff  from  the  Lower  Green 
River  Sub-basin.  The  other  portion  is  included  in  the  Mill  Creek  Demonstration  Area  costs. 


HIBCO  UHBAN  HUNOfF  AND  BASIN  DHAINAGF  STUDY 


EXISTING  FACitlTIES 


ELEMENT 
NUMBER  1 lYBE 


57  I Channel 

60  ' Channel 

b-T  ' Channel 

49  Channel 

1 

53  Channel 

-t 

52  Channel 

54  Channel 

125  Channel 

h 61  I Channel 


jPIPE  DIAMETER 
l'  OH  OIANNEL 


CHANNEl  I MAX 
SIDE  SLOPES  DEPTH  Of 


4'  I 1,600' 


3.600  • 3:1 


8.000'  ' 2:1 


2.000'  2:1 


3,000'  I 2:1 


2,000  i 2:1 


4.200'  2:1 


^*HOPOSE  0 EACH  IIIFS 

TYPE 

1 

I 

ESTIMA7H)  I 

CAPITAl  COSl 

Channel 

P-13  system 
8'  width 
6'  depth 
2:1  side  slopes 

$25,000 

Channel 

P-13  system 
6'  width 
5'  depth 

1 2:1  side  slopes  i 

$13,000 

Diversion 

Pipe 

30" 

3,000' 

1 

$162,000 

Channel 

1 

1 4'  width 
1 3'  depth 
! 2:1  side  slopes 
Channel  lining 

$58,000 

Diversion 

Pipe 

ioo" 

1 

$162,000 

Diversion 

Pipe 

30" 

$108,000 

Diversion 

Pipe 

30" 

4,000' 

$216,000 

Channel 

4'  width 
1 2'  dept*- 
3,000' 

Channel  lining 

$64,000 

Channel 

3'  width  : 

2'  depth 

3,000' 

Channel  lining 

$53,000 

Pump 

P-7  pump  station 
200  cfs. 

$450,000** 

L - 

Forebay 

Pond 

10  AF 
2.2  Ac. 

$151,000 

Channel 

8'  width 
6'  depth 
2:1  side  slopes 
3,000'  combined  length 

$91,000 

Channel 

6'  width 
5'  depth 
2:1  side  slopes 
2,800' 

$58,000 

Channel 

2'  width 
4 ' depth 
2:1  side  slopes 
6,100'  combined  length 

$67,000 

Channel 

4'  width 
3'  depth 
4,500' 

Channel  lining 

$131,000 

Channel 

4'  width 

2'  depth  ' 

2.000^ 

Channel  lining 

$39,000 

Diversion 

Pipe 

24" 

4,500' 

$189,000 

**  Represents  that  portion  of  the  total  pumping  plant  cost  required  to  accommodate  runoCf  from  the  Lower  Green 
River  Sub-basin.  The  other  portion  Is  Included  In  the  Mill  Creek  Demonstration  Area  costs. 
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BIBCO  URBAN  RUNOFf  AND  BASIN  DRAINAGE  STUDY 


Sul)  Bdsm  lower  Green  River 


tXlSTfNC 

J FAClUrifS 

tltMiNT 
NUMBfc  H 

T 

t 

1 

TYPfc  I 

PlPt  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

length 

CHANNEL 
SIDE  SLOPES 
IHoft/  Ver!  ) 

MAX 

DEPTH  OF 
CHANNEL 

PROPOSED  FACILlT)fS 

type  I 

ESTIMATED 
CAPITAL  COST 

Parallel  i 42" 
Pipe 


$158,000 


Parallel  ; 60" 
Pipe  I 


$156,000 


Parallel  ; 24" 
Pipe  ’ 


Diversion  ; 36" 
Pipe  I 5,200' 


Parallel  66" 
Pipe 


$149,000 


Parallel  , 72" 
Pipe  ! 


$119,000 


Parallel  1 72" 
Pipe  ! 


$328,000 


Parallel  72" 
Pipe 


$75,000 


$209,000 


IParallel 


$134,000 


$671 ,000 


$63,000 


$105,000 


$403,000 


$192,000 


Parallel 


$240,000 


Parallel 
Pi  pe 


$162,000 


G-5- 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 

I Lower  Green  River 

Alterndlivf  Sub  BdSin 


EXISTING  FACILITIES 

PROPOSED  FACILITIES 

f LEWtNT 
NUMBE  H 

TYPE 

— 1 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

1 

LENGTH 

CHANNE  L 
SIDE  SLOPES 
IHon/  Vert  ) 

MAX 

DEPTH  Of 
CHANNEL 

TYPE 

ESTIMATED 
CAPITAL  COST 

106 

Pipe 

30" 

300' 

Paral lei 
Pipe 

66" 

$41,000 

118 

Pipe 

30" 

1 .500' 

Parallel 

Pipe 

66" 

$203,000 

120 

Pipe 

12" 

2,300' 

Parallel 

Pipe 

48" 

$214,000 

119 

Pipe 

12" 

1 ,300' 

Parallel 

Pipe 

48" 

$121 ,000 

117 

Pipe 

36" 

1,200' 

Parallel 

Pipe 

72" 

116 

Pipe 

60" 

1 ,900' 

Paral lei 
Pipe 

66" 

— 

1 - - - 

Thf*  £sfuT»ated  Capital  Cost  for  each  element  tnclodes  Contractor  probf 
engmeerinq.  legal  and  contingencies  In  addition,  land  purchase  and 
severance  costs  are  included  where  land  is  required  All  costs  are  based 
upon  June  1973  prices 


Total  Estimated  Capital  Cost  $1  0,750,000 
Round  To  $10,800,000 


RIBCO  URBAN  HUNOFf  AND  BASIN  URAINAGb  STUDY 

ii  Sul.  B.1SIM  Lower  Green  River 


1 

tXiSMNC 

i fACiimts 

, 

t- 1 F MF  NT 
NliMBt  H 

TYPt 

PIPE  DIAMETER 
OH  CHANNEL 
BOT  TOM  width 

length 

CHANNE  L 
SIDE  SLOPES 
(Hof  1/  Vei  t I 

MAX 

DEPTH  OF 
CHANNE 1 

PHOPUSED  FACILITIES 

TYPE 

1 

ESTIMATE  D 
CAPllAt  COST 

Parallel  I 36" 
Pipe  i 


Parallel  i 24" 
Pipe 


Parallel  60" 
Pipe 


$130,000 


Parallel  j 30" 
Pipe  ' 


Parallel  I 60" 
Pipe  1 


$192,000 


Parallel  ! 54" 
Pipe 


Parallel  I 54" 
Pipe 


Parallel  48" 
Pipe 


Parallel  j 30" 
Pipe  I 


Parallel  i 36" 
Pipe  i 


$54,000 


(To  be 

replaced) 

800' 

540' 

740’ 

(paral  1 

els  Pipe  23) 

(parall 

Els  Pipe  32) 

Pump  P-17  pump  station 

75  cfs 


Parallel  36" 
Pipe 


Diversion  60" 
Pipe 


$165,000 

$119,000 


$300,000 


Diversion  60" 
Pipe 


Channel  2'  width 

4'  depth 
2:1  side  slopes 
2,500' 

High  42" 

Press.  800’ 

Pipe 

Pump  P-6  pump  station 

80  cfs 


$63,000 


$184,000 


HlBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Alti^rntitive 


II 


Sut>  Bd^m 


Lower  Green  River 


i 


1 

EXISTING  FACILITIES 

pROPosi  D F AciLines 

f lEMEM 
V.V8E  R 

T'.  PE 

PIPE  DIAMETER 
OH  CHANNEL 
BOTTOM  width 

LENGTH 

CHANNt 1 
SIDE  SLOPES 

(Hori/  Vt'fl  ) 

MAX 

DiPTH  OF 
CHAFsNFl 

TYPE 

ESTIMATF.D 
CAPITAI  COST 

37 

Channel 

3' 

300' 

3:1 

3' 

Forebay 

Pond 

4 AF 
1 acre 

543.000 

520 

None 

Channel 

4'  width 
4'  depth 
2:1  side  slopes 
5,000' 

$18,000 

521 

None 

Channel 

4'  width 
4'  depth 
2:1  side  slopes 
4,000' 

$15,000 

43 

Hi  1 1 side 
Stream 

4' 

4,000' 

2:1 

3' 

Channel 

4'  width 
2'  depth 
2:1  side  slopes 
Channel  lining 

$88,000 

43 

Valley 

Stream 

4' 

500' 

2:1 

4’ 

Levees 

12'  top  width 
5'  high 

3:1  side  slopes 

$26,000 

522 

None 

Pump 

P-24  pump  station 
20  cfs 

$46,000 

522 

None 

Forebay 

Canal 

4'  width 
6'  depth 
1,500' 

1 .4  AF 

$35,000 

523 

None 

Pipe 

siphon 

Inverted  siphon 
36"  diameter 
200' 

$19,000 

524 

None 

Channel 

3'  width 
3'  depth 
2:1  side  slopes 

45 

Channel 

4' 

1 ,500' 

u 

2:1 

3' 

Levee 

12'  top  width 
5'  high 

3:1  side  slopes 
1 .500' 

$31 ,000 

800 

Channel 

Open  outlet 

:o  Green 

Ziver 

Pump 

P-4  pump  station 
325  cfs 

$683,000 

800 

Channel 

10' 

1,000' 

1 j 

2:1 

6' 

Forebay 

Pond 

35'  width 
10'  depth 
10  AF 

$129,000 

801 

Channel 

10' 

2,500' 

2:1 

4' 

Channel 

10'  width 

6'  depth 

2:1  side  slopes 

$83,000 

303 

None 

1 

Channel 

4'  width 
5'  depth 
2:1  side  sldpes 
4,000' 

$73,000 

802 

None  1 

1 

j 

Channel 

10'  width 
6'  depth 
2:1  side  slopes 
1 ,000' 

$33,000 

804 

None 

Channel 

8'  width 
6'  depth 
2:1  side  slopes 
3,300' 

$100,000 

57 



Channel 

4' 

1,600' 



3:1 

3.5' 

Channel 

8'  width 
6'  depth 
2:1  side  slopes 

$19,000 

I 0-5-16 
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RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


. Lower  Green  River 


EXISTING  FACILITIES 

PIPE  DIAMETER 

CHANNEL 

MAX 

OR  CHANNEL 

SIDE  SLOPES 

DEPTH  OF 

BOTTOM  WIDTH  LENGTH 

Vert  ) 

CHANNEL 

PROPOSED  FACIl  ITIES 

TYPE 

ESTIMATED 
CAPITAL  COST 

Channel  8' 


842  None 

843 


344  None 


845  „ I 

846  None  j 

847  I 

848  I 


2;1  6' 


I Channel 


2)0  Channel  4' 


211  Channel  4' 


Diversion  24” 
Pipe  3,000' 


Outlet  24" 
100' 


Diversion  30" 
Pipe  3,010' 


Diversion  30" 
Pipe  2,000' 


Diversion  24" 
Pipe  4,000' 


Channel  1'  width 
2'  depth 


3,000' 

Channel  lining 

11.5  AF 
5 Ac. 


P-7  pump  station 
120  cfs 


Forebay  8 AF 

Pond  2 Ac . 


Channel 

C depth 

2:1  side  slopes 

3,000' 

Channel 

4 depth 
2:1  side  slopes 
2,800' 


$162,000 


$108,000 


$168,000 


$270,000 


$121,000 


$37,000 


2'  width 
3'  depth 
2:1  side  slopes 
6,100' 


Channel  3'  width 

2'  depth 
t 4,500'  length 
I Channel  lining 

Channel  | 4'  width 
I 2 depth 
^ 2,000'  length 
^Channel  lining 

Diversion  24" 

Pipe  4,500' 


$189,000 


212  Channel  6' 


Diversion  30" 
Pipe  5,20ii 


$281 ,000 


146  I P i pe 


Parallel  42' 
Pi(>e 


$158,000 


r,-5-17 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Lower  Green  River 


Alternative 


EXISTING  FAClUTifS 


PROPOSFO  FACIIITIES 


jPiPE  DIAMETER 
I OR  CHANNEL 
IbOTTOM  WIDTH 


CHANNEL  I MAX 
SIDE  SLOPES  I D£PTH  OF 
IHom;  Vert  I CHANNEL 


ELEMENT 

NUMBER 


f STIMAIED 
CAPlTAl  COST 


LENGTH 


Parallel 


Parallel 


Parallel 


Parallel 


Parallel 


Parallel 


Parallel 


Parallel 


pe 

pe 

pe 

Pipe  j 

42" 

900'  ' i 

i 

, 1 ■ 

1 i : 

Pipe 

42" 

1 4,500'  1 

1 

i 

I 

1 

Parallel 

Pipe 

72" 

$671,000 

Parallel 

Pipe 

24" 

$63,000 

Parallel 

Pipe 

24" 

$105,000 

Parallel 

Pipe 

54" 

$403,000 

Parallel 

Pipe 

60" 

1 

$192,000 

1 

Parallel 

Pipe 

60" 

$240,000 

Parallel 

Pipe 

66" 

$162,000 

Parallel 

Pipe 

66' 

$41 ,000 

j 

8" 

1.3 

8" 

1,1 

8" 

8 

i 

RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Alter  native 


EXISTING  FACILITIES 

PIPE  DIAMETER  CHANNEL  MAX 

OR  CHANNEL  SIDE  SLOPES  DEPTH  OF 

BOTTOM  WIDTH  LENGTH  |Hon/  Vert  ) CHANNEL 


Lower  Green  River 


pe 

12" 

pe 

12" 

pe 

36" 

pe 

60" 

PROPOSED  FACILITIES 

TYPE 

1 

ESTIMATED 
CAPITAL  COST 

The  Estimated  Capital  Cost  for  each  element  includes  Contractor  profit, 
enqineennq.  leqal  and  confnqencies  In  addition,  land  purchase  and 
severance  costs  are  included  where  land  is  required  All  costs  are  based 
upon  June  1973  prices 


Total  Estimated  Capital  Cost  $9,292,000 
Round  To  $9,300,000 


LOWER  GREEN  RtVER 


Ci'>  0<  Aubu 


LOWER  GREEN  RIVER 


LOWER  GREEN  RIVER 


I 


REGIONAL  SUB-BASIN  G-6 
BLACK  RIVER 


GENERAL  DESCRIPTION 

The  Black  River  Sub-Basin  is  located  between  the  cities  of 
Renton  and  Kent  in  the  Green  River  Valley.  The  western  boundary  is 
defined  by  the  lower  Green  River  and  the  eastern  boundary  is  the 
highlands  drainage  divide  east  of  Panther  Lake.  Mill  Creek,  a tribu- 
tary to  the  Black  River,  originates  near  Kent,  flows  through  the  valley 
and  joins  Garrison  and  Springbrook  Creeks  to  form  the  Black  River, 
north  of  Longacres  Racetrack.  The  Black  River  discharges  into  the 
Green  River  through  the  recently  constructed  P-1  Pump  Station  at  Tuk- 
wila.  Panther  Creek,  which  originates  at  Panther  Laka,  also  discharg- 
es into  the  Black  River  near  Longacres.  The  area  lying  west  of  Highway  167 
is  a relatively  flat  flood  plain.  The  eastern  two-thirds  of  the  sub- 
basin is  in  a steep  hillside  and  upland  plateau  interspersed  with 
several  ravines  and  natural  stream  channels. 

The  principal  streams,  which  drain  a total  area  of  27  square 
miles,  are  categorized  as  follows: 


Stream 

Category 

Drainage  Area 

Discharge 

Black  River 

III 

5.0  sq.  mi . 

Green  River 

Mill  Creek  at 

III 

9.4  sq.  mi . 

Mill  Creek 

Kent 

Valley  reach 

Garrison  & Spring- 

III 

6.2  sq.  mi . 

Black  River 

brook  Creek 

Obrien 

Panther  Creek 

III 

2.0  sq,  mi . 

Black  River 

near  Longacres 

Present  development 

is  predominately  agricultural 

and  residential . 

Urban  and  industrial  land  use  is  concentrated  near  the  cities  of  Renton 
and  Kent.  The  lower  reaches  of  streams  entering  Black  River  constitute 
a significant  area  of  wetlands  that  are  indicated  as  "unused"  in  the 
following  table  of  land-use  percentages. 
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PERCENT  OF  SUB-BASIN  AREA  IN  SPECIFIED  LAND  USE 


P.S.G.C.  Land 

Use  Projection 

Land 

Exi sting 

Use 

(1970-72) 

Comprehensive 

Corridor 

Single  Family 

58 

59 

59 

Multiple  Family 

1 

1 

Commercial /Services 

3 

5 

5 

Govt,  and  Educ. 

1 

1 

Industrial 

3 

30 

30 

Parks/Dedicated  Open  Space 

2 

2 

2 

Agricul ture 

25 

Airports,  Railyards, 
Freeways,  Highways 

1 

1 

1 

Unused  Land 

7 

Water 

1 

1 

1 

Total 

100 

100 

100 

Total  Impervious  Area 

20 

55 

55 

Future  development  trends  indicate  the  continued  conversion  of 
agricultural  lands  to  commercial  and  industrial  uses.  The  municipali- 
ties of  Renton,  Kent  and  Tukwila  have  jurisdiction  over  development  of 
nearly  all  the  flood  plain  west  of  SR-167.  King  County,  however,  con- 
trols the  permits  for  drainage  development  in  the  Green  River  flood - 
control  zone  and  also  have  jurisdiction  over  the  major  portion  of  up- 
land areas. 

NATURE  OF  EXISTING  DRAINAGE  SYSTEM 


The  Black  River  Sub-Basin,  together  with  the  lower  Green  River, 
includes  2700  acres  of  wetlands  and  several  hundred  acres  of  brushy 
wildlife  habitat.  Panther  Lake  is  located  in  a marshy  depression  in 
the  uplands  and  provides  habitat  for  waterfowl.  Much  of  this  upland 
area  is  poorly  drained  by  natural  streams  or  roadside  ditches.  These 
streams  converge  to  form  perennial  creeks  that  discharge  to  the  major 
flood-plain  channels.  The  creeks,  such  as  Mill  Creek,  have  steep 
gradients  and  are  subjected  to  severe  erosive  velocities  from  urban 
runoff  especially  during  heavy  rainstorms.  The  P-1  channel  will  be 
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aligned  along  the  main  course  of  the  existing  Black  River  and  elimi- 
nate nearly  all  associated  wetlands. 

A small  portion  of  the  Black  River,  has  been  channelized  to  pro- 
vide a forebay  to  the  recently  constructed  Black  River  drainage  pump 
station.  This  pumping  facility  has  the  capacity  to  discharge  approxi- 
mately 3000  cfs  against  flood  stages  of  the  Green  River  to  maintain 
the  Black  River  system  at  a normal  water-surface  elevation.  The  pump 
station  and  the  channel  were  constructed  by  King  County  and  were 
credited  with  preventing  several  thousands  of  dollars  in  flood  damages 
during  the  flood  of  March,  1972.  A fish  passage  within  the  drainage 
structure  enables  spawning  salmon  and  game  fish  to  migrate  upstream 
and  it  provides  downstream  passage  for  juvenile  fish. 

DRAINAGE  PROBLEMS 


Problems  were  inventoried  with  use  of  records  of  the  municipal 
and  county  agencies  and  by  field  surveys.  Most  frequent  problems  are 
local  flooding  in  flat  upland  and  lowland  areas.  Frequent  flooding  and 
siltation  of  channels  have  occured  in  the  City  of  Kent.  Severe  erosion 
of  channels  and  debris  accumulation  have  caused  considerable  costly 
flood  damage.  Greater  stormwater  volumes  and  velocities  will  be  pro- 
duced as  the  sub-basin  transforms  from  rural/agricultural  to  urban/ 
industrial  use.  The  main  problem  with  the  Black  River  collection 
system  is  that  channel  P-1  has  not  been  completed  and  existing  stream 
channels  do  not  have  sufficient  capacity  to  transmit  greater  flood 
flows  to  the  pump  station  without  overbank  flooding. 

Hillside  drainage  systems  are  mostly  open  channels  which  are 
subject  to  very  high  flow  velocities.  Erosion  on  steep  slopes  and  sed- 
imentation along  flatter  channels  are  common  problems.  The  problem  of 
ponding  in  the  plateau  areas  is  typified  at  Panther  Lake  where  a small 
pipe  outlet  system  causes  flooding  of  several  acres  of  pasture  annually. 
Hillside  erosion  and  plateau  ponding  in  the  Kent-Mill  Creek  sub-area 
have  been  the  subject  of  at  least  two  other  studies  and  may  be  consid- 
ered typical  of  hillside  drainage  problems  in  an  urbanizing  basin. 

The  mouth  of  the  canyon  is  constricted  by  a closed  conduit  in  a com- 
mercial sector,  while  more  and  more  water  is  being  discharged  to  an 
already  overloaded  natural  stream  from  the  developing  uplands. 

Both  the  2000  Comprehensive  and  Corridor  Land-Use  Plans  indicate 
extensive  urbanization  of  the  Black  River  Sub-Basin.  The  results  of 
hydrologic  analyses  indicate  no  significant  difference  between  the  Com- 
prehensive and  Corridor  Land-Use  Plans.  Therefore,  the  drainage  alter- 
natives presented  herein  are  applicable  to  both  plans.  The  existing 
drainage  problems  will  become  more  severe  because  of  increases  in 
impervious  areas  and  faster  runoff.  The  total  impervious  area  in  this 
sub-basin  with  either  land  use  projection,  will  increase  from  the 
existing  20%  level  to  approximately  55%  as  shown  in  the  table  of  pro- 
jected land  uses. 
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Linder  future  land  use  conditions,  nearly  all  valley  channels 
have  insufficient  capacity  to  discharge  the  10-year  storm  runoff  with- 
out surcharging.  It  is  noteworthy  that  much  of  the  ponding  in  the  sub- 
basin occurs  in  depressions,  both  man-made  and  natural,  which  do  not 
have  well-defined  drainage  system. 

The  most  critical  problems  within  the  sub-basin,  that  of  valley 
ponding,  can  be  alleviated  only  by  a system  of  drainage  channels.  The 
proposed  PL-566  East  Side  Watershed  Project  is  such  a channelization 
scheme.  Since  completion  of  the  P-1  pump  station  in  1972,  considerable 
effort  has  been  made  to  have  the  balance  of  the  project  implemented. 

The  magnitude  of  cost,  together  with  adverse  environmental  impacts,  and 
land  negotiations  have  held  up  the  project  since  it  was  authorized  for 
construction  in  1964.  The  Department  of  Fisheries  has  urged  the  preser- 
vation of  coho  and  chum  salmon  spawning  beds  in  Mill  and  Garrison 
Creeks.  No  comprehensive  drainage  plan  has  been  adopted  for  the  hill- 
side and  plateau  areas.  However,  the  City  of  Kent  has  developed  some 
alternatives  to  improve  the  Mill  Creek  drainage  system. 

BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING 

The  sponsors  of  the  East  Side  Green  River  Watershed  Project  have 
adopted  the  basic  PL-566  drainage  plan  that  was  authorized  by  Congress 
in  1966.  The  sponsors  are  the  cities  of  Kent,  Renton,  Tukwila  and 
Auburn,  King  County,  Green  River  Flood  Control  Zone  District  and  King 
County  Soil  and  Water  Conservation  District.  A draft  Environmental 
Impact  Statement  will  be  forthcoming  in  early  1974.  Substantial 
development  within  the  sub-basin  has  taken  place  during  the  Interim 
period.  City  and  county  agencies  are  permitting  limited  development 
of  industry,  but  no  major  expansion  can  be  permitted  until  the  collec- 
tion system  has  been  constructed.  The  Mill  Creek  study  was  sponsored 
by  the  City  of  Kent  and  alternatives  for  future  urban  development  are 
being  considered  in  an  effort  to  preserve  some  of  the  natural  charac- 
ter of  this  major  tributary.  Both  Renton  and  Kent  have  adopted  com- 
prehensive planning  policies,  adherence  to  which  could  conserve  natural 
upland  areas,  lakes  and  streams  to  enhance  the  growth  of  suburban  resi- 
dential areas  without  loss  of  those  amenities. 

I ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 

The  existing  drainage  system  of  the  Black  River  Sub-Basin  as 
described  by  local  agencies,  was  evaluated  by  computer  simulation  that 
applied  the  region's  10-year  storm  to  the  year  2000  land  use.  Drainage 
problems  thus  identified  were  analyzed  and  possible  solutions  were  pro- 
; vided  in  the  development  of  alternative  plans  for  drainage  control  as 

I described  below. 
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ALTERNATIVE  PLAN  I 


General  Concept 

The  major  improvement  in  the  Black  River  Sub-Basin  would  be 
channelization  in  the  valley.  These  channels  coupled  with  non-restrict- 
ed  hillside  drainage  systems  constitute  Alternative  Plan  I.  The  basic 
system  would  be  sized  to  allow  systematic  development  of  the  commercial/ 
industrial  complex  in  the  valley  and  residential  development  on  the 
hillside  and  the  upland  plateaus. 

Major  Features 

The  SCS  East  Side  Green  River  Project  would  be  the  major  feature 
within  the  valley.  In  addition  to  the  existing  pump  station,  the  system 
would  include  25  miles  of  channels.  Channels  in  the  valley  would  extend 
the  full  length  of  the  sub-basin  from  Renton  to  Kent.  These  systems 
would  convey  storm  drainage  primarily  from  industrial  and  commercial 
developments.  These  channels  also  would  intercept  hillside  drainage, 
primarily  from  residential  development. 

Storm  drainage  systems  within  both  Renton  and  Kent  would  need 
to  be  enlarged  to  accommodate  the  10-year  storm  runoff  under  future  land  ; 

use.  Streambank  protection  or  diversion  pipes  are  prescribed  for  ^ 

hillside  drainage  systems. 

Cost  1 


The  cost  for  Alternative  Plan  I is  estimated  to  be  $19,100,000.  3 

I 

ALTERNATIVE  PLAN  II  ' 

General  Concept 

Hillside  drainage-system  improvements  may  be  substantially  re- 
duced in  magnitude  and  their  natural  character  preserved  through  estab-  ; 

lishment  of  a runoff -control  policy.  Provisions  of  this  policy  were  / 

applied  throughout  the  sub-basin,  including  the  valley,  to  determine  - 

resultant  flow  rates.  Holding  ponds  were  specified  at  possible  upland  , 

sites  to  reduce  peak-runoff  rates  to  hillside  streams.  Alternative  Plan  , 

II  incorporates  these  policies  and  natural  elements,  but  assumes  that  a 
channelization  system  equivalent  to  the  SCS  Watershed  Project  would  be 
implemented. 
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Ma jor  Features 


The  channelization  system  was  assumed  to  be  the  same  as  for 
Alternative  Plan  I.  Required  system  capacities,  however,  would  be  con- 
siderably less. 

Several  holding  ponds  are  incorporated  for  the  upland  plateaus. 
Generally,  storage  required  to  reduce  outflow  rates  to  10-20  cfs  are 
10  acre-feet  or  less.  These  ponds  would  be  located  in  existing  depres- 
sions or  road  embankments  that  already  constrict  flow. 

Diversion  drains  are  specified  along  Mill  Creek  and  other  streams 
where  road  right-of-ways  can  be  used  for  construction.  Some  streams 
would  still  need  streambank  protection  against  erosive  velocities. 

Cost 

The  cost  for  this  alternative  is  estimated  to  be  $17,700,000. 

PEAK  FLOW  COMPARISONS 


The  following  table  indicates  10-year  peak  flows  with  existing 
facilities  and  land  use,  and  with  alternative  drainage  management  solu- 
tions for  the  year  2000.  The  peak  flows  are  given  for  various  locations 
along  the  Black  River  and  for  the  proposed  channels  as  noted. 

COMPARISON  OF  10-YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Se. and) 


Location 


Existing  Alternative  Alternative 

Faci  1 i ties Plan  I Plan  II 


Pump  Station 

780 

2500 

900 

1 Outfall , Renton 

370 

380 

370 

t Channel 

60 

550 

320 

Channel 

N/A 

680 

410 

Channel  at  Longacres 

450 

2200 

700 

Channel 

140 

1150 

390 

Channel 

N/A 

400 

80 

Channel  at  Ori Ilia 

250 

820 

310 

i 


ll 

r 1 

f j Location 

Exi sting 
Facil i ties 

A1 ternati ve 
Plan  I 

A1 ternati ve 
- _ PJan_IJ  _ 

1 ; 

Garrison  Creek 

200 

640 

240 

■ P-1  Channel  at  Kent 

300 

570 

310 

i Mill  Creek  at  Kent 

410 

500 

260 

ENVIRONMENTAL  ASSESSMENT  OF  ALTERNATIVE  PLANS 


Field  inspections  were  made  to  judge  the  applicability  of  the 
suggested  alternative  plans  for  this  sub-basin.  This  procedure  was 
followed  throughout  the  RIBCO  Study  for  development  of  alternative 
plans  for  the  various  regional  sub-basins.  The  inspections  were  based 
upon  the  alternative  evaluation  procedure  which  identified  34  unique 
criteria  grouped  in  general  categories  as  follows:  1)  Effectiveness, 

2)  Human  Values,  3)  Environmental  Factors,  4)  Implementation,  and  5) 
Resource  Requirements.  The  various  structural  solutions  were  checked 
against  the  appropriate  criteria  and  the  various  non-structural  solu- 
tions were  reviewed  for  their  relationship  to  existing  and  probable 
future  developments.  The  criteria  rating  total  for  Alternative  Plan  I, 
which  employs  channelization,  streambank  protection,  enlarged  conduit, 
pump  stations,  and  diversion  channels,  was  a minus  51  on  a scale  rang- 
ing from  positive  108  to  negative  108.  The  total  evaluation  rating 
for  Alternative  Plan  II,  which  employs  runoff  control,  storage,  chan- 
nelization, streambank  protection,  enlarged  conduit,  pump  stations 
and  diversion,  was  a minus  27. 

Both  alternatives  received  negative  ratings  for  effectiveness, 
although  they  both  were  judged  to  properly  control  flood  damage.  The 
basic  reason  for  the  negative  rating  for  effectiveness  was  the  ques- 
tionable reliability  of  the  pump  station  and  the  amount  of  maintenance 
required  for  both  the  pump  station  and  the  numerous  channels.  Alter- 
native Plan  II  received  a positive  rating  for  promotion  of  human  values 
based  because  it  increased  the  amount  of  usable  land  available  within 
the  sub-basin  and  it  did  not  require  displacement  of  people.  Alterna- 
tive Plan  I was  rated  slightly  behind  Alternative  Plan  II  in  human 
values,  primarily  because  of  the  extensive  channelization  necessary  in 
the  upper  plateaus  that  might  destroy  the  natural  quality  of  the  exist- 
ing streams.  Both  alternative  plans  received  negative  ratings  for 
environmental  factors  as  it  was  believed  that  they  would  have  question- 
able impacts  on  wildlife,  aquatic  life,  and  natural  vegetation.  How- 
ever, Alternative  Plan  II  does  appear  to  promote  water  quality  as  well 
as  to  assure  low-flow  conditions.  Importantly,  both  alternative  plans 
require  extensive  alteration  of  the  natural  system.  Implementation  of 
either  alternative  plan  is  considered  to  be  difficult.  While  the  Soil 
Conservation  Service  channelization  element  within  each  alternative 
plan  is  approved  as  to  funding  and  authority,  the  mechanics  for  imple- 


G-6-7 


meriting  this  pa  ticular  project  have  proven  to  be  extremely  difficult. 
Those  portions  of  both  alternative  plans  that  relate  to  the  upland 
and  ravine  areas  of  the  sub-basin,  require  cooperation  of  more  than  one 
jurisdiction  and,  therefore,  could  be  difficult  to  accomplish.  Both  al- 
ternative plans  received  the  maximum  negative  score  for  resource  re- 
quirements as  they  both  commit  extensive  resources,  land,  capital  and 
energy. 


Alternative  Plan  II,  because  of  runoff  control  and  upper  sub- 
basin storage,  does  result  in  a lesser  requirement  for  channelization 
within  the  valley  floor  of  the  Black  River.  The  savings  in  cost  for 
system  construction  are  significant  because  of  this  storage  potential 
and  runoff  control.  This  treatment  combination,  if  it  is  to  be  part  of 
the  chosen  alternative,  should  be  implemented  as  an  early  organized 
effort.  Any  additional  portion  of  the  sub-basin  that  develops  without 
these  combined  controls  will  require  more  structural  treatment  than 
Alternative  Plan  II  can  accommodate  in  the  upper  sub-basin.  This  issue 
should  be  brought  to  the  attention  of  all  citizens  and  their  local 
agencies. 

Because  boti;  alternative  plans  assume  that  a project  similar  to 
the  Soil  Conservation  Service  Plan  will  be  implemented,  a major  environ- 
mental sacrifice  will  be  the  loss  of  the  extensive  wetlands  still  pre- 
sent on  the  valley  floor.  An  economic  gain  will  be  realized  by  valley- 
floor  property  owners  who  will  now  be  able  to  develop  their  property  to 
the  full  allowance  of  existing  or  future  zoning. 

CONCLUSIONS 


Neither  alternative  plan  is  superior  to  the  other,  nor  is  either 
alternative  plan  necessarily  desirable  in  light  of  the  tremendous  econo- 
mic cost  of  construction  and  the  almost  immeasurable  loss  of  the  natural 
environment  of  the  Black  River  Valley.  Alternative  Plan  II,  because  it 
does  require  runoff  control  at  or  near  the  existing  rates  for  any  new 
development,  and  because  it  does  provide  upland  storage,  does  reduce 
the  cost  of  the  system  necessary  for  the  valley  floor.  This  portion  of 
the  alternative,  if  it  is  to  be  part  of  the  chosen  method  of  drainage 
control,  does  require  immediate  action. 

King  County  and  the  cities  of  Renton  and  Kent  should  extend  the 
working  agreement  that  aided  in  creation  of  PL-566  for  a master  drainage 
plan,  incorporating  the  provisions  of  Alternative  Plan  II  as  they  apply 
to  the  upland  portions  and  ravine  portions  of  the  sub-basin.  These 
agencies  then  should  move  to  implement  and  enforce  the  required  runoff 
controls  and  acquire  rights  to  the  necessary  storage  areas  within  their 
own  jurisdictions. 

Two  basic  issues  exist;  first,  the  controversial  sacrifice  of 
natural  wetlands  and  agricultural  area  in  favor  of  high-intensity  indus- 
trial and  commercial  development  and  secondly,  determination  of  which 
local  agency  o>  agencies  will  have  jurisdiction  and  responsibility  for 


r 


control  of  urban  drainage  and  related  flood-damage  problems.  The  land- 
use  question  has  been  an  issue  between  local  governments  and  the  Puget 
Sound  Governmental  Conference.  The  second  issue  could  be  resolved  by 
giving  King  County  the  responsibility  for  control  of  drainage  and  flood 
damage  within  the  Black  River  Sub-Basin. 


RUNOFF  QUALITY  SUMMARY 
BLACK  RIVER 


G-6-10 


Concentrations  in  mg/liter  except  total  col i form  which  is  in  MPN/100  ml. 


EVALUATION  MATRIX  SLACK  river 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Allen,..,.,. lA  II  Sub  B.sin 


EUMtNT 

NUMBER 

EXIST  iNti  EACH  11  lES 

PROPOSED  EACILITIFS  j 

TYPE 

PIPE  DIAMtTEH 
OR  CHANNEL 
BOTTOM  WIDTH 
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CHANNEL 
SIDE  SLOPES 
IHofiiT  Vftt  > 

MAX 

DEPTH  OF 
CHANNEL 

TYPE 

ESTIMATED 
CAPITAL  COST 
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Channel 

40' 
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3:1 
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(1) 
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i 

No  exist! 
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1 
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■1 

tn 

O 

ro 

No  existi 
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1 

Channel 

40'  width 
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1 

Channel 

40'  width 
13'  depth 
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504 
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516 
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6'  depth 
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HIBCO  URBAN  RUNOFF  ANU  {iASIN  ORAINACJF  SfUlJY 

.•  I & II  u Bldck  River 


FXISTING  FACILITIFS 

PIPE  niAMETEH  CHANNt  I MAX 

ELEMENT  | OR  CHANNFL  SfOf  SLOPES  DEPTH  OF 

NUMBF.R  TYPE  BOTTOM  WiDJH  LENGTH  (Hor,/  Vert  » CHANNFl 


PROPOSED  FACILITIES 

I YPE 

1 

1 

tf.l/MATLD 
CAPITAL  COST 

RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 

1 & II  „ Black  River 


EXISTING  FACILITIES 

PIPE  DIAMETER  CHANNEL  MAX 

ELEMENT  OR  CHANNEL  SIDE  SLOPES  DEPTH  OF 

NUMBER  TYPE  BOTTOM  WIDTH  LENGTH  (Honv  Yen  I CHANNEL  TYPE 


PROPOSED  FACILITIES 


ESTIMATED 
CAPIIAI  COST 


Channel 

' 4 depth 


3:1  s i dc  s I opes 
1 ,800' 


Channel  i‘, 

4'  depth 

I 3:1  side  slopes 


Channel  ! ^ width 
4'  depth 
3:1  side  slopes 

I 2,800' 


Channel 

4 depth 
3:1  side  slopes 
1,000' 


The  Estimated  Capital  Cost  for  each  element  includes  Contractor  profit, 
engineering,  legal  and  contingencies  In  addition,  land  purchase  and 
severance  costs  are  included  where  larxf  is  required  All  costs  are  based 
upon  Jurte  1973  prices 


Sub-Total  SCS  Channel  System:  $14,000,000 

(as  per  SCS  Preliminary  CIS  for  the  Cast 
Side  Watershed  Project) 


RIBLO  URBAN  RUNOFF  ANO  BASIN  UHAINAUl  SIUOV 
I ^ „ Bldck  River 


FXISTINCi  FACIUTIfS 


PHOPOSi  0 F AOl  Hits 


|PIPi  DIAMFTER|  I CHANNil  MAX 

UIMFNTI  I OR  CMANNfcl  I ! SlUi  SIOPFS  UFPFmOF 

Nl  MBF  H I TSPF  BOtTUM  IMOFh|  I F No  I K ,mok/  Vw  . CHANNf  I I V PI 


7 Pipe 


6 i Pipe 


18"  500' 


?4'  1,400' 


Pdrdllel  ■ 27- 
Pipe 


Parjllel  27" 
Pipe 


5 ■ Channel  I 4'  2,200'  2:1  4'  I Channel  Bank  protection 


9 'Pipe 


11  I Pipe 


13  Pipe 


12  Pipe 


4 Pipe 


f-  t- 

12"  ' 1,000'  : 


18"  2,200' 


24"  2,000' 


24"  3,600' 


60"  4,000'  ! 


Parallel  30" 
Pipe 


Parallel  30" 
Pipe 


Parallel  30- 
Pipe 


Parallel  ! 36- 
Pipe 


Parallel  ; 6'  width 
Channel  i 6'  depth 

I 2:1  side  slopes 


20  Channel  3'  3,000'  I 2;1 


Channel 

2 depth 
Bank  protection 


18  Pipe 


48"  I 1,600' 


Paral lei  66" 


; FSllMAlf u 
I CAPilAl  COST 

524,000 


! 566,000 


5119,000 


$108,000 


$237,000 


$135,000 


$216,000 


87  TPipe 


100^ 


85  Channel  | 3'  3,500'  I 2:1 


Parallel  ! 78" 

Pipe  Includes  inlet  and 

outlet 

Channel 

2 depth 

2:1  side  slopes 

Bank  protection 

Parallel  42- 
Pipe 


$29,000 


$62,000 


$103,000 


Channel  i 


3,000'  2:1 


1,400'  2:1 


2,500'  2:1 


Channel  4'  width 

4'  depth 
2:1  side  slopes 

3,000' 

Channel  6'  width 

4'  depth 
2:1  side  slopes 


Channel  4 ' width 
4 ' depth 
2:1  side  slopes 


Channel  ! 5'  w’Oth 

1 I:  l''si^‘  slopes 
I Sank  protection 
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RIBCO  URBAN  RUNOFF  AND  BASIN  DHAINAOt  SlUDY 


Black  River 


EttMtNTi 

number  I TYPE 


EkISTING  (ACIliriES 

PIPE  DIAMETER  | CHANNEL  | MAX 

OH  CHANNEL  , SIDE  SLOPES  DEPTH  OF 

BOTTOM  width  length  I m,,,,/  V«l  I | CHANNEL  TYPE 


PROPOSED  FACILITIES 


ESTIMATED 
CAPITAL  COST 


28  Channel 


1,500'  : 5:1 


Channel  ■ 4 ' width 
3'  depth 


3:1  side  Slones 


27  Pipe 


Parallel  ! 48" 
Pipe 


26  Channel 


24  I Channel 


32  I Channel 


37  Channel 


39  Channel 


41  Channel 


42 I Channel 


40  Channel 


38  1 Channel 


36  Channel 


35  ! Channel 


3'  3,000'  2:1  4' 


6'  4,000'  ■ 2:1  2' 


4'  2,500'  2:1  ; 3' 


5‘  T6,OCO'  r 2:1  ' 2' 


5'  5,000'  ! 2:1  4' 


4'  ! 3,000'  2:1  2' 


4'  I 2,000'  I 2:1  i 2' 


5'  I 2,500'  2:1  3' 


,500'  1 2-1  ■ 4' 


6'  I 2,000'  i 2:1  , 4’ 


4'  3,500'  I 2:1  I 2' 


4 ' width 
, 4'  depth 
; 2:1  side  slopes 
Bank  protection 

I 7'  width 
2'  depth 
2:1  side  slopes 
j Bank  protection 

I 5 ' width 
3 ' depth 

1 2:1  side  slopes 
j Bank  protection 

, 6 ' width 
! 2'  depth 
2:1  side  slopes 
Bank  protection 

6'  width 
2 ' depth 
2:1  s i de  s 1 opes 
Bank  protection 

5'  width 
2'  depth 

I 2:1  side  slopes 
Bank  protection 

“ 5'  width 
2'  depth 
2:1  side  slopes 
Bank  protection 

6'  width 
2'  depth 
2:1  side  slopes 
I Bank  protection 

6'  width 
I 4'  depth 
2:1  side  slopes 
1 Bank  protection 

7'  width 
4'  depth 
2:1  side  slopes 
Bank  protection 

5'  width 
2'  depth 
2:1  side  slopes 
Bank  protection 


$81 ,000 


$62,000 


$130,000 


$108,000 


$59,000 


1 $39,000 


$54,000 


$78,000 


$69,000 


52  .Pipe 


Parallel  54" 
Pipe 


$212,000 


53  I Pipe 


2,000' 


Parallel  60" 
Pipe 


$240,000 


105  I Pipe 
104  'Pipe 


Parallel  48" 
Pipe 


Parallel  48" 
Pipe 


$149,000 


$93,000 
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KIBCO  URBAN  RUNOFF  AND  BASIN  OHAINAGl  SUIOY 
„ I „ Black  River 


IXiSIlNG  FACIUTIES  W 

I'PIPE  OlAMFTfR  CHANNEL  MAX 

ELEMENT  I OH  CHANNEL  SIDE  SLOPES  DEPTH  OF 

NUMBER  TYPE  IbuTIOM  WIDTH  LENGTH  Vwi  I CHANNEL  TYPE 


Parallel  i 54" 
Pipe 


Parallel  ' 30" 
Pipe 


PROPOSED  EACH  I TIES 


ESTIMATED 
CAPITAL  COST 


$212,000 


$76,000 


Channel  4'  width 
4‘  depth 

; 2:1  side  slopes 


Channel  ' 4'  width 
4'  depth 
2:1  side  slopes 

Par,-.,lel  i 24" 

Pipe 


$134,000 


Parallel  l 24" 
Pipe  i 


Parallel  ; 18“ 
Pipe  ; 


Channel  1 18'  width 

4'  depth 

I Bank  protection 

1 

Diversion  i 48" 

Pipe  ! 6,500' 


Diversion  T 27" 
Pipe  I 7,000' 


Diversion  [ 42" 
Pipe  ! 5,000' 


Channel  7 ' width 
2'  depth 

14:1  side  slopes 
Embankiiient  protection 


$30,000 


Parallel  24" 

Pipe  Includes  inlet  and 

outlet 


Pump  50  cfs 

Station 


$605,000 


$329,000 


$395,000 


$50,000 


1 $12,000 


$115,000 


rh«‘  1 stiin.iliMl  ('.ipildt  for  ♦»,»*  fi  int  r.nnir.M  tor  profit 

ffw|in*‘«'rinq  liHj.tl  ,in«J  c ontmqptu  In  .Hlrlition  Un<}  port  h.tsi*  .»r»J 

sr-vr-f  itfK  p f ost«  rffp  HKhKirtt  wftnrr  U'kI  irquurti  All  arr*  fwwri 

ilMin  Ki«h'  1'f  / prti.t^ 

Sub-lotal 
SCS  Channel  System 
Pi'oject  Total 
Round  To 

$5,071 ,000 
$14,000,000 
$19,071 ,000 
$19,100,000 
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RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 
11  ^ Black  River 


FXISTING  FACiLITitS 


IPIPE  DIAMETER 
OR  CHANNEL 


CHANNEL  MAX 

SIDE  SLOPES  depth  OF 


R 1 TYPE  BOTTOM  WIDTH  LENGTH  jHor./  Ven  ) CHANNEL 


Parallel 

Pipe 

27" 

$24,000 

Parallel 

Pipe 

27" 

$66,000 

Channel 

Bank  protection 

$57,000 

Parallel  30" 
Pipe  I 

Parallel  i 30" 
Pipe  I 


Parallel  36" 
Pipe 


Parallel  i 4'  width 
Channel  ] 6'  depth 

I 2:1  side  slopes 

Channel^’jirsi^t^ 

' 2:1  side  slopes 
Bank  protection 

Parallel  66" 

Pipe 


Parallel  78"  includes  inlet  and  $29,000 


Diversion 

>e 

24" 

1 ,500' 

I $63,000 

L 

Channel 

6'  width 
4'  depth 
2:1  side  slopes 

cc 

o 

o 

o 

Channel 

4'  width 
4 ' depth 

i 2:1  side  slopes 

$6,000 

100 

jPipe 

i 

( 

1 

1 Two  30" 

1,300' 

1 

1 

1 

1 

1 

Parallel  142" 


42" 

$103,000 

4'  width 

4'  depth  1 

2:1  side  slopes 
3,000' 

$33,000 

Bank  protection 

$36,000 

RIBCO  URBAN  RUNOfF  AND  BASIN  DRAINAGF  STUDY 

L! 


AlternjTive 


existing  FACILITIES 


f^ROPOSFD  FACUITIF.S 


PIPE  DIAMETER 
OR  CHANNEL 
TYPE  BOTTOM  WIDTH 


CHANNEL 
SIDE  SLOPES 
(Hofi^  Vert.) 


MAX 

DEPTH  OF 
CHANNEL 


ELEMENT' 

number 


ESTIMATED 
CAPITAL  COST 


Channel 


Earth  embankment 


4'  width 
4 ' depth 
2:1  side  slopes 
Bank  protection 


Channel 


Channel 


Channel  I 


Outlet  . 24“ 

40' 

Earth  embankment 


Diversion'  24 
Pipe  ; 3,( 


4 AF 
1 acre 


Channel 


Channel 


Holding  ; 4 AF 

Pond  I 1 acre 


Parallel  48 
Pipe 


Parallel  i 48' 
Pipe  I 


Parallel  I 54 
Pipe  1 


Parallel  ! 30 
Pipe  ' 


Slough 


Parallel  ^ 24 
Pipe  i 


Channel 


Channel  | 4'  depth 

; Bank  protection 


on  west  side 


RIBCO  URBAN  RUNOff  AND  BASIN  ORAJNAGE  STUDY 


Black  River 


EXISTING  EACH  ITIES 


PROPOSED  FACILITIES 


PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 


CHANNEL  I MAX 
SIDE  slopes  I DEPTH  OF 
Vert.)  CHANNEL 


element' 
number  : 


ESTIMATED 
CAPITAL  COST 


LENGTH 


TYPE 


Diversion  36” 
Pipe  6.500 


Diversion  36 
Pipe  5,1 


8 AF 
4 acres 


The  Estimdted  Capital  Cost  for  each  element  includes  Contractor  profit, 
enqineennq.  'eqal  and  contingencies.  In  addition,  land  purchase  and 
>everance  costs  are  included  where  land  is  required  All  costs  are  based 
upon  Jui'e  1973  prices 


Sub  Total:  $3,697,000 

SCS  Channel  System:  $14,000,000 
Project  Total : $17,697,000 
Round  to;  $17,700,000 


i 
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REGIONAL  SUB-BASIN  G-7 
DUWAMISH  ESTUARY 


GENERAL  DESCRIPTION 

The  Duwamish  Estuary  Sub-Basin  encompasses  the  highly  industrial 
and  urbanized  sector  of  South  Seattle  that  extends  from  Elliot  Bay  up- 
stream to  the  Municipality  of  Tukwila.  It  has  an  area  of  approximately 
25  square  miles  and  includes  Longfellow  Creek,  an  area  of  two  square 
miles,  that  runs  through  the  West  Seattle  Golf  Course  and  discharges  to 
the  West  Waterway  near  Harbor  Island. 

The  Duwamish  River  forms  the  lower  reach  of  the  Green  River 
below  its  confluence  with  the  Black  River,  The  length  of  the  river  from 
Elliot  Bay  to  the  mouth  of  the  Black  River  is  10.8  miles.  The  lower 
five  miles  of  waterway  is  a dredged  ship  channel  that  extends  upstream 
to  the  southern  end  of  Boeing  Field,  The  major  flood  flows  to  this 
river  are  discharged  from  the  Green  and  Black  rivers.  The  watershed 
on  either  side  of  the  river  is  intensely  developed  and  rises  steeply  to 
north-south  ridges  between  Lake  Washington  and  Lower  Puget  Sound  drain- 
age basins.  Storm-drainage  channels  are  fairly  short,  from  one  to  two 
miles  long,  and  runoff  to  the  river  is  very  rapid. 

Present  development  consists  primarily  of  residential,  indus- 
trial and  commercial  uses.  Land-use  categories  for  existing  conditions, 
2000  Comprehensive  and  2000  Corridor  Plans  are  estimated  by  percentages 
in  the  following  table. 

PERCENT  OF  SUB-BASIN  AREA  IN  SPECIFIED  LAND  USE 


Land  Existing 

Use  (1970-72) 

Single  Family  51 

Multiple  Family  3 

^ Commercial /Services  10 

Govt,  and  Educ.  2 

Industrial  25 

r 

Parks/Dedicated  Open  Space  2 

Agriculture 


: 

I 

_ 


P.S.G.C.  Land  Use  Projection 
Comprehensive  Corridor 
38  37 

5 5 

5 20 

2 2 

40  30 

5 1 


P.S.G.C.  Land  Use  Projection 


Land 

Existing 

Use 

(1970-72) 

Comprehensive 

Corridor 

Airports,  Railyards, 
■:  Freeways,  Highways 

2 

5 

5 

Unused  Land 

1 

5 

! Total 

4 

100 

100 

100 

j 

1 Total  Impervious  Area 

60 

65 

70 

Future  land-use  estimates  indicate  significant  increase  in  indus- 
trial and  manufacturing  development,  with  some  loss  of  single-family 
development.  There  is  seven  percent  of  open  and  undeveloped  land  in  the 
sub-basin  presently  and  this  will  be  preserved  essentially  in  both  land- 
use  plans.  The  sub-basin  lies  within  the  jurisdictions  of  Seattle, 
Tukwila  and  King  County. 

NATURE  OF  EXISTING  DRAINAGE  SYSTEM 

The  Duwamish  Waterway  is  the  primary  transportation  link  for 
Seattle-based  industry  with  ports  throughout  the  world.  Ships  use  the 
channel  even  during  high  flood  stages.  Therefore,  the  channel  has  been 
widened  and  deepened  to  accommodate  barges  and  ocean-going  vessels. 

The  channel  also  is  the  gateway  to  the  Green  River  for  migrating  salmon, 
steelhead  and  other  fish  having  both  commercial  and  sport  value.  The 
upper  reach  of  the  waterway,  from  Boeing  Field  to  Tukwila,  has  been 
channelized  and  adjacent  development  is  protected  from  flooding  by 
dikes  and  revetment  along  the  course  of  the  river. 

DRAINAGE  PROBLEMS 

Major  floods  have  occured  along  the  upper  reach  of  the  river  in 
spite  of  the  fact  that  the  channel  has  extensive  flood  protection  and 
that  Green  River  flood  flows  are  controlled  at  Howard  Hanson  Dam. 
Flooding  has  occured  during  high-water  stages  in  Allentown  and  adja- 
cent industrial  development  due  to  inadequate  storm  drain  outlets. 
Flooding  also  has  occured  in  the  lower  reach  of  Longfellow  Creek  near 
Bethlehem  Steel  Company.  In  addition  to  high  peak  flows  from  runoff 
within  Longfellow  Creek  basin,  debris  often  clogs  storm  drain  culverts 
and  bridges  to  cause  local  flooding  of  property  and  homes.  The  City 
of  Seattle,  King  County,  the  Corps  of  Engineers  and  private  indivi- 
duals provided  specific  information  about  flood  problems  and  costs. 

Future  problems  can  be  deduced  from  the  history  of  problems 
under  existing  conditions.  Flood  flows  from  the  Green  and  Black  river 
basins  can  be  expected  to  increase.  Although  flows  are  normally  limited 
to  approximately  9,000  cfs  at  Auburn,  it  is  certain  that  a maximum 
legal  discharge  of  12,000  cfs  at  Auburn,  combined  with  runoff  from 


L 
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I- 

tributary  areas  below  Auburn  and  a maximum  discharge  of  3,000  cfs 
from  the  Black  River  pump  station  would  exceed  the  capacity  of  the 
ti  existing  Duwamish  River  channel  in  Duwamish  Estuary,  at  high  tide  con- 

I ditions.  If  development  of  tributary  areas  takes  place  as  indicated 

in  future  land  use  plans  for  Green  River,  the  flood  problems  will  be 
I increased  even  more.  Development  within  the  Duwamish  Estuary  Sub- 

Basin  will  not  increase  flood  flows  in  the  river  significantly. 

, Local  flooding  however,  would  be  worsened  due  to  increased  runoff 

' from  developed  areas  and  higher  stages  within  the  river  that  would  not 

permit  gravity  discharge  from  tributary  areas. 

i 

j Both  the  2000  Comprehensive  and  Corridor  Land-Use  Plans  indicate 

I that  further  urbanization  of  the  Duwamish  Estuary  would  use  up  all 

• land  and  would  leave  no  dedicated  parks  or  open  space.  The  existing 

drainage  problems  will  become  more  severe  because  of  increases  in  im- 
pervious areas  and  pasture  runoff.  The  total  impervious  area  under  the 

► 2000  Comprehensive  Land-Use  Plan  will  increase  from  the  existing  60% 

to  65%  and  in  the  2000  Corridor  Land-Use  Plan  will  increase  to  a level 
of  70%  as  shown  by  the  table  of  projected  land  uses. 

The  results  of  hydrologic  analysis  indicate  a slight  difference 
between  the  Comprehensive  and  Corridor  Plans;  however,  the  drainage 
alternatives  required  similar  system  improvements.  Some  systems  under 
the  2000  Corridor  Plan  would  be  slightly  larger  than  under  the  2000 
Comprehensive  Plan. 

, BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING 

Presently,  the  two  agencies  that  have  urban  drainage  planning 
authority  in  the  Duwamish  Estuary  Sub-Basin  are  King  County  and  the 
City  of  Seattle.  There  are  two  current  plans  for  improving  the  Duwa- 
mish River  flood  control.  The  Green  River  Watershed  Project  by  the 
' Soil  Conservation  Service  was  published  in  1965.  Currently,  the  Pre- 

liminary Draft  Environmental  Impact  Statement  for  this  project  is 
being  reviewed  by  its  various  sponsoring  agencies  which  are  the  cities 
of  Kent,  Renton,  Tukwila  and  Auburn,  Green  River  Flood  Control  Dis- 
trict, King  County  Soil  and  Water  Conservation  District,  and  King 
County. 

Current  plans  by  the  Corps  of  Engineers  to  increase  channel  capa- 
! city  of  the  Duwamish  River  are  being  reviewed  by  several  public  agen- 

* cies  to  insure  that  the  project  meets  mutually  acceptable  goals  and 

• objectives  of  all  planning  bodies.  The  City  of  Seattle  also  has  long- 

range  plans  to  preserve  Longfellow  Creek  as  an  open  stream.  Coiistruc- 
tion  already  has  been  initiated  on  an  11-dam  detention  project  within 
^ the  West  Seattle  Golf  Course.  The  City's  long-range  plan  for  storm 

drainage  development  and  street  improvements  will  affect  runoff  charac- 
teristics considerably. 


G-7-3 


Current  public  attention  has  been  focused  upon  storm  drainage 
problems  within  Longfellow,  Puget  Ridge  and  Duwamish  sub-areas. 

Citizen  sub-committees  have  been  formed  to  represent  the  people's 
interest.  Generally  the  residents  along  Longfellow  Creek  want  to 
retain  the  natural  character  of  the  existing  creek.  They  are  protest- 
ing the  ini_reased  use  of  it  as  a storm  drainage  facility  for  paved 
areas,  which  increases  surface  runoff  and  contaminates  the  water  with 
oil  and  grease.  Remnants  of  other  streams  through  the  Duwamish  sub- 
basin which  already  have  been  transformed  into  storm-drainage  channels 
would  be  considered  desirable  amenities  to  the  community.  The  City  of 
Seattle  has  studied  a plan  of  improvements  for  Longfellow  Creek  which 
would  add  several  detention  ponds  along  the  recently  completed  Genesee 
Street  dam.  Relatively  few  trunk  storm-drainage  facilities  exist 
throughout  the  sub-basin  and,  as  street  improvements  are  made,  oppor- 
tunities may  be  available  to  intercept  this  runoff  and  discharge  it 
directly  to  the  Duwamish  River.  Burlington  Northern  is  currently  con- 
structing an  interceptor  drain  above  Allentown  that  will  relieve 
some  of  the  drainage  problems  in  that  community.  Other  industries 
have  constructed  pump  drainage  facilities,  dikes  and  other  protective 
works. 

ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 


The  existing  drainage  system  of  the  Duwamish  Estuary  Sub-Basin, 
as  described  by  local  agencies,  was  evaluated  by  computer  simulation 
that  applied  the  region's  lO-year  storm  to  the  year  2000  land  use. 
Drainage  problems  thus  identified  were  analyzed  and  possible  solutions 
provided  in  development  of  alternative  plans  for  drainage  control  as 
described  below. 

Two  major  plans  were  studied  for  solving  the  Duwamish  Estuary 
drainage  problem.  The  first  enlarges  channels  and  culverts  as  needed, 
and  the  second  enlarges  channels  and  culverts  and  provides  diversions 
together  with  runoff  control.  The  description  of  these  two  alternative 
plans  follows. 

ALTERNATIVE  PLAN  I 

General  Concept 

This  alternative  considers  traditional  solutions  to  existing  and 
anticipated  flooding  problems  within  the  sub-basin.  Where  culverts  or 
storm  drains  have  inadequate  capacity,  they  are  enlarged.  No  diversions 
or  proposed  trunk  lines  are  considered.  The  systems  would  alleviate 
problems  of  flooding  along  the  trunk  drainage  alignment  but  would  not 
resolve  problems  such  as  ponding  which  occurs  along  laterals  and  streets 
that  were  not  modeled. 


Major  Features 


The  Longfellow  Creek  drainage  system  presently  consists  of  open 
channels  and  culverts,  nearly  all  of  which  would  need  to  be  enlarged 
under  future  land  use  conditions.  This  sytem  will  continue  to  be  open 
and  to  be  the  only  receiving  stream  for  lateral  storm-drainage  systems 
as  the  sub-basin  develops. 

Drainage  systems  along  the  Duwamish  are  generally  affected  by 
small  hydraulic  gradients  associated  with  high-tide  and  flood-flow 
conditions.  Several  major  trunk  drains  would  need  substantial  enlarge- 
ment. Much  of  the  intensely  developed  area  east  of  the  river  and  Inter- 
state 5 would  be  expected  to  drain  to  trunk  systems,  but  were  not 
defined  for  this  study. 

Cost 

The  total  estimated  capital  cost  for  making  all  the  required 
enlargements  and  protective  works  under  this  alternative  is  $2,300,000. 

All  systems  proposed  in  this  alternative  are  gravity  drains  and 
would  have  only  minimal  operation  costs.  Maintenance  would  include 
removal  of  debris  and  sediment  from  debris  and  catch  basins. 

The  City  of  Seattle  has  completed  construction  of  the  Genesee 
Street  dam  and  holding  pond  and  the  cost  estimate  stated  above  for 
Alternative  Plan  I does  not  include  any  additional  cost  at  this  facili- 
ty. This  holding  pond  will  reduce  capital  costs  for  additional  down- 
stream enlargements  by  approximately  $360,000.  The  existing  conduit 
through  the  Bethlehem  Steel  plant  will  be  abandoned  and  a new  conduit 
will  carry  the  entire  flow  of  Longfellow  Creek. 

These  improvements  reflect  the  requirements  for  the  2000  Compre- 
hensive land  use  plan.  Approximately  20  elements  would  need  to  be 
slightly  increased  in  size  for  the  2000  Corridor  land  use  plan  if  it 
became  a reality.  The  additional  capital  costs  that  would  be  required 
for  enlarging  these  elements  would  be  approximately  $200,000. 

ALTERNATIVE  PLAN  j J_ 

General  Concept 

The  principal  consideration  in  this  alternative  plan  is  to  limit 
peak  discharges  under  future  land  use  conditions  to  25%  greater  than 
that  experienced  under  existing  land  use.  This  would  be  accomplished 
by  on-site  runoff  controls.  Unfortunately,  much  of  the  existing  land 
area  within  the  sub-basin  already  has  been  highly  developed  and  ap- 
proaches the  levels  set  forth  in  the  2000  Comprehensive  plan.  Never- 
theless, peak  flows  would  be  reduced  somewhat  in  comparison  to  Altet'- 
native  Plan  I and  more  of  the  natural  stream  elements  would  be  preserved. 
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Major  Features 


Trunk  drainage  system  alignments  and  type  of  improvements  are 
similar  to  those  discussed  under  Alternative  Plan  I except  for  Long- 
fellow Creek.  The  system  proposed  under  this  plan  would  incorporate 
a diversion  conduit  along  Delridge  Way  to  intercept  most  of  the  runoff 
from  the  east  slope  and  discharge  into  the  Genesee  Street  pond.  It  is 
recommended  that  the  channels  along  Longfellow  Creek  be  maintained  in 
their  natural  state. 

Cost 


The  total  cost  estimate  for  capital  improvements  for  Alternative 
Plan  II  is  $2,900,000.  Significant  reductions  in  costs  would  be  rea- 
lized in  the  Longfellow  Creek  sub-area  by  runoff  control  and  set-back 
restrictions.  However,  the  diversion  trunk  along  Delridge  Way  makes 
the  total  cost  of  the  alternative  greater  than  that  of  Alternative 
Plan  I. 


Runoff  control  will  significantly  reduce  enlargements  of  systems 
and  costs  in  other  major  systems  along  the  Duwamish  River  as  reflected 
in  the  cost  estimates. 

Operation  and  maintenance  requirements  of  drainage  systems 
would  be  somewhat  reduced  as  compared  to  Alternative  Plan  I.  Reduction 
of  runoff  would  also  result  in  less  sediment  and  debris  accumulation. 

PEAK  FLOW  COMPARISONS 

The  following  table  indicates  lO-year  peak  flows  with  existing 
facilities  and  land  use  and  with  alternative  drainage  management  solu- 
tions for  the  year  2000. 

COMPARISON  OF  10-YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Second) 


Location 


Corridor 

Comprehensive  Land  Use  Land  Use 


Comprehensive 
& Corridor 
Land  Use 


Existing  Alternative  Alternative  Alternative 
Facilities  Plan  I Plan  I Plan  II 


Longfellow  Creek  North 


of  Spokane  Street 
a)  with  Genesee 
Street  dam 

230 

420 

420 

b)  without  Genesee 
Street  dam 

... 

670 

820 

620 

Comprehensive 

Existing  A1 
Facilities* 

Land 

Use 

Corridor 
Land  Use 

Comprehensive 
& Corridor 
Land  Use 

Location 

1 ternative 
Plan  I 

Alternative 
Plan  I 

A1 ternative 
Plan  II 

Longfellow  Creek 
Above  Genesee 

190 

580 

700 

520 

Trunk  drain  along 
Idaho  Street 

140 

160 

170 

140 

W.  Marginal  Way 
Outfall 

20 

20 

90 

20 

Highland  Park  & W. 
Marginal  W.  Outfall 

130 

180 

180 

180 

Outfall  at 
Orchard  Street 

20 

50 

40 

30 

Outfall  at  92nd 
Street 

40 

400 

440 

360 

Outfall  at  96th 
Street 

220 

230 

240 

220 

Outfall  at  Pacific 
Hwy.  Crossing 

no 

no 

no 

no 

* Peak  discharge  may  be  limited  by  existing  system  capacity. 


ENVIRONMENTAL  ASSESSMENT  OF  ALTERNATIVE  PLANS 


Field  inspections  were  made  to  judge  appl icabil ity  of  the  suggest- 
ed alternatives  for  this  sub-basin.  This  procedure  was  followed  through- 
out the  RIBCO  Study  for  developing  alternative  plans  of  the  various 
regional  sub-basin.  The  inspections  were  based  upon  the  alternative 
evaluation  procedure  which  identified  34  unique  criteria  grouped  in 
general  categories  as  follows:  1)  Effectiveness,  2)  Human  Values,  3) 

Environmental  Factors,  4)  Implementation,  and  5)  Resource  Requirements. 

The  various  structural  solutions  were  checked  against  the  appro- 
priate criteria.  The  various  non-structural  solutions  were  reviewed  for 
their  relationship  to  existing  and  probable  future  developments.  The 
criteria  rating  for  Alternative  Plan  I for  both  the  Comprehensive  and 
Corridor  land  use,  which  enlarges  channels  and  culverts,  was  a minus  4 
out  of  a possible  range  from  a positive  total  of  108  and  a negative 
total  of  108.  The  total  evaluation  rating  for  Alternative  Plan  II, 
which  employs  the  enlargement  of  channels  and  culverts,  construction  of 
diversions  and  runoff  control,  was  a 0. 
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Both  alternative  plans  were  judged  to  be  effective  in  control- 
ling drainage.  Both  plans  involved  certain  sacrifices  of  human  values 
and  human  uses  of  the  plans  once  they  were  built.  Environmentally, 
both  alternatives  have  a relatively  low  rating.  Alternative  Plan  II 
receives  a slightly  lower  rating  because  of  the  construction  disruption 
caused  by  building  of  the  diversions  along  Delridge  Way.  Neither  alter- 
native is  part  of  present  planning  of  any  of  the  involved  agencies, 
however,  because  of  the  independence  of  the  concerned  streams  little 
cooperation  is  required  between  Seattle  and  King  County  to  realize 
this  plan.  Both  of  the  alternative  plans  involve  commitments  of  the 
use  and  management  of  natural  resources  because  they  rely  upon  certain 
structural  treatments  for  all  or  part  of  their  solution.  Therefore, 
neither  alternative  can  be  said  to  be  clearly  superior  to  the  other  in 
this  concern. 

In  Alternative  Plan  II,  the  diversion  along  Delridge  Way  would 
provide  for  maintaining  the  natural  condition  of  Longfellow  Creek. 
Alternative  Plan  II  also  relies  on  control  of  runoff  from  future  land 
development.  This  treatment,  if  it  is  to  be  part  of  the  chosen  alter- 
native, should  be  implemented  as  an  early  organized  effort.  Any  por- 
tion of  the  sub-basin  that  develops  without  these  controls  will  require 
more  structural  treatment  than  Alternative  Plan  II  can  accommodate. 

This  issue  should  be  brought  to  the  attention  of  all  citizens  and  their 
local  agencies. 

CONCLUSIONS 


Neither  alternative  is  superior  to  the  other  in  the  streams  that 
feed  directly  into  the  Duwamish  waterway;  however.  Alternative  Plan  II 
is  clearly  superior  to  Alternative  Plan  I along  Longfellow  Creek  for 
Alternative  Plan  II  will  preserve  the  natural  open  stream  of  Longfellow 
Creek.  However,  Alternative  Plan  II  does  require  immediate  action  to 
protect  and  preserve  the  natural  values.  As  pointed  out  above,  this 
action  would  require  runoff  control  at  or  near  existing  rates  for  any 
new  development. 

King  County  and  the  City  of  Seattle  should  establish  a master 
drainage  plan  that  incorporates  the  conditions  of  Alternative  Plan  II. 
Both  agencies  should  then  move  to  implement  and  enforce  the  required 
runoff  controls  within  their  own  jurisdiction. 


BASED  UPON  A 10-YEAR  STORM  PRECEDED  BY  15  DAYS  WITH  LIHLE  OR  NO  RAINFALL# 


Less  than  a total  of  0.5  inches  of  rainfall  in  any  one  day. 
Concentrations  in  mg/liter  except  total  coTiform  which  is  in  MPN/100  ml. 
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EXISTINC 

] FACILITIES 

elementI 

NUMBER 

PIPE  DIAMETER 
OR  CHANNEL 
TYPE  BOTTOM  WIDTH 

length  I 
t 

CHANNEL 
Side  SLOPES 

IHon^  Vert  ) 

MAX 

depth  Of 

CHANNEL 

16  1 

! 

Channel  ! 

i 

- -- 

19  ' 

Pipe 

21  ; 

Channel  1 

i 

i 

27  ! 

1 

i 

1 

Pipe  ; 

i 

i 

Channel  I 


35  i Channel 


46  1 Channel  ! 

! I 


36  i Channel  ! 


Channel 

6'  width 
4'  depth 
2:1  side  slopes 

Parallel 

Pipe 

36“ 

Channel 

4'  width 
4'  depth 
2:1  side  slopes 
Streambank  protection 

Parallel 

Pipe 

54“ 

Includes  Inlet  and 
outlet 

Parallel 

Pipe 

54" 

Includes  Inlet  and 
outlet 

Parallel 

Pipe 

60“ 

Channel  **^<*^*' 

3 depth 
2:1  side  slopes 


Parallel  42“ 
Pipe 


4,600'  1:1 


Channel 

8'  width 
S'  depth 
2:1  side  slopes 

$23,000 

Parallel 

Pipe 

48“ 

$121,000 

Channel 

Streambank  protection 
Lower  3,000' 

$101,000 

Channel 

8'  width 
3'  depth 
2:1  side  slopes 
Streambank  protection 

$172,000 

Channel 

Streambank  protection 
Lower  3,000' 

$66,000 

Thp  tstimdted  Capitdl  Cost  for  each  element  includes  Contractor  profit. 
pnqme«*rinq.  I^al  and  coniingencies  In  addition,  land  purchase  and 
sweranc**  costs  are  included  where  land  is  required  All  costs  are  based 
upon  June  f973  prices 


Total  Estimated  Capital  Cost  $2,309,000 
Round  To  $2,300,000 
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RIBCO  URBAN  HUNOff  AND  BASJN  DRAINAGE  STUDY 
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i XtMiNu  EAULiIiE; 


E'HUPOSEU  r ALII  fTlES 


DiAMtIEHj  -HANM'l  ^ VAX 

ELEMENT  | OH  CHANNEL  j SIDE  SlOf'tS  iHPlMOf 

NLiMBtR  T>Pt  BOTTOM  WIDlH|  iH-.t./VV-t'  liMANNEL  T'iPE 


ESTIMAIED 
LAPlTAl  COST 


29  ; Pfpe 


18‘*  4.100' 


^’drdllel  60" 
Pipe  ! 


30  ! Channel 


2,100‘  1:1  I 2'  Channel  4’  width 

I 3’  depth 


32  ' Pipe  I 30"  ! 3,200'  i 


2:1  side  slopes 


Paraii.l  27" 
Pipe 


33  I Channel 


34  I Pipe 


30"  1,300' 


1:1  : 2 ' Channel  I 6 ' width 

j 5'  depth 


2:1  side  slopes 


Parallel  48" 
Pipe 


35  j Channel 


3‘  Channel  | Streambank  protection  $101,000 
Lower  3,000' 


46  Channel 


36  I Channel 


6‘  I 4,600’  ] 1:1 


Channel  ?! 

3 depth 
2:1  side  slopes 
^ Streambank  protection 

Channel  Iz'  Streambank 
I protection 
i Lower  3,000 ' 


The  Eslirrial**d  Capital  Cost  Eof  each  I'lement  mclmles  Coniractor  [irotit 
enqmeennq,  leqal  and  conimqencies  in  ad«lition,  land  purchase  and 
severance  costs  are  irscluded  where  land  is  requi'ed  All  costs  are  Irasi'd 
upon  June  1973  n'lces 


Total  Estimated  Capital  Cost  $2,854,000 
Round  To  $2,900,000 
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REGIONAL  SUB-BASIN  P-1 


UPPER  PUGET  SOUND 


GENERAL  DESCRIPTION 

The  Upper  Puget  Sound  Sub-Basin  is  the  northern -most  drainage 
sub-basin  of  the  Study  Area  adjacent  to  Puget  Sound.  The  sub-basin  is 
bordered  by  Puget  Sound,  Mukilteo,  Paine  Field,  Highway  99,  and  the 
King  County-Snohomi sh  County  line. 


The  sub-basin  is  characterized  by  a plateau  area  on  the  east  that 
descends  steeply  to  Puget  Sound.  Steep  ravines  form  the  natural  drain- 
age system  that  collects  runoff  from  the  plateau  area  and  the  hillsides. 
A few  of  the  streams  cross  small  tidal  plains,  but  in  most  cases  the 
streams  enter  the  Sound  across  the  beaches.  Each  stream  crosses  under 
the  Burlington  Northern  railroad  track  that  is  parallel  to  Puget  Sound 
at  the  water's  edge. 

Typical  streams  in  the  sub-basin  and  some  of  their  characteris- 
tics are: 


Stream 

Category 

Drainage  Area 

Discharge 

Big  Gulch 

III 

2.0 

sq . mi . 

Chenault  Beach 

Lake  Serene 

system  III 

2.6 

sq.  mi  . 

Picnic  Point 

Lunds  Gulch 

III 

2.2 

sq . mi . 

Meadowdale  Golf  Course 

Shell  Creek 

III 

1 .7 

sq.  mi . 

North  Edmonds 

Shell eberger  Creek  III 

2.2 

sq . mi . 

South  Edmonds 

Deer  Creek 

III 

0.5 

sq . mi . 

Woodway  Estates 

There  is  sparse  residential  development  in  the  area  from  Mukilteo 
south  to  Lunds  Gulch.  Most  of  the  area  between  Big  Gulch  and  Lake 
Serene  drainage  streams  is  undeveloped  and  it  offers  numerous  residen- 
tial sites.  Two  public  beaches  are  in  this  area,  but  most  of  the  shore- 
line offers  little  beach  area  and  consists  of  mud  flats  or  a narrow 
rocky  strip  of  land. 

From  Lunds  Gulch  south,  the  area  is  extensively  developed  with 
single-family  homes.  The  Edmonds  area  contains  numerous  multiple-family 
dwellings,  some  commercial  enterprise  and  industry.  There  are  several 
recently-constructed  school  buildings.  Woodway  (Deer  Creek  basin)  con- 
sists of  large  multi -acre  private  estates. 
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Land-use  categories  and  percentages  of  area  have  been  deter- 
mined for  existing  and  potential  future  conditions  as  indicated  by 
the  following  table. 

PERCENT  OF  SUB-BASIN  AREA  IN  SPECIFIED  LAND  USE 


Land 

Existing 

P.S.G.C.  Land 

Use  Project 

Use 

(1970-72) 

Comprehensive 

Corridor 

Single  Family 

35 

68 

55 

Multiple  Family 

2 

5 

Commercial /Services 

< 1 

5 

5 

Govt,  and  Educ. 

1 

5 

5 

Industrial 

4 1 

5 

5 

Parks/Dedicated  Open  Space 
Agricul ture 
Airports,  Railyards, 

5 

10 

10 

Freeways,  Highways 

5 

5 

5 

Unused  Land 
Water 

53 

10 

Total 

100 

100 

100 

Total  Impervious  Area 

15 

40 

35 

Snohomish  County  has  jurisdiction  for  approximately  60  percent  of 
the  sub-basin,  including  Paine  Field.  The  cities  of  Mukilteo,  Lynnwood, 
Edmonds  and  Woodway  have  separate  jurisdictions  over  the  remainder. 

Industry  presently  uses  many  of  the  larger,  former  Air  Force 
hangars  located  between  the  runways  in  the  center  of  Paine  Field  as  well 
as  the  eastern  and  southern  perimeters  of  the  'ield.  A number  of  com- 
munity services  and  some  college  classes  also  are  located  in  the  south 
complex  of  former  Air  Force  buildings. 

Mainly  commercial  enterprise  is  located  on  Highway  99  and  it 
extends  back  from  the  highway  in  certain  locations.  However,  people 
living  in  choice  water  areas  such  as  Lake  Serene,  are  not  likely  to 
tolerate  infringement  by  business.  Industrial  growth  is  expected  in  the 
Edmonds  lowlands  around  Shell eberger  Creek. 


NATURE  OF  EXISTING  DRAINAGE  SYSTEM 
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With  few  exceptions,  the  several  small  streams  originate  in  the 
upland  plateaus  then  drop  steeply  through  ravines  to  the  Sound.  The 
upland  regime  is  characterized  by  mild  slopes  with  sandy  and  gravelly 
channel  beds.  Storm  drainage  from  the  portion  of  Paine  Field  within 
the  sub-basin  discharges  into  Big  Gulch  Creek.  The  typical  drainage 
practice  of  residential  developments  througout  the  sub-basin  is  to 
discharge  storm  runoff  directly  to  adjacent  streams  which  often  causes 
serious  erosion  problems.  The  City  of  Edmonds  has  constructed  trunk 
lines  for  storm  drainage  through  the  Central  Business  District  and  for 
the  larger  residential  area  bordering  Woodway.  The  City  has  made  an 
effort  to  preserve  natural  streams,  such  as  Shell  Creek  and  Deer  Creek, 
for  environmental  enhancement  of  the  community.  Shelleberger  Creek  has 
been  extensively  landscaped  by  individual  property  owners  and  is  used 
for  irrigating  lawns  and  gardens.  Small  detention  ponds  have  been  con- 
structed on  smaller  streams  by  individual  land  owners.  The  lower 
reaches  of  most  streams  are  fed  by  springs  and  they  flow  perennially. 

DRAINAGE  PROBLEMS 


Major  problem  areas  are  in  the  urbanized  sectors  of  Edmonds  and 
Lynnwood.  Ponding  is  a common  occurrence  because  storm  drains  and 
culverts  do  not  have  adequate  capacity  to  discharge  the  runoff  result- 
ing from  increased  development.  Substantial  erosion  is  occurring  in 
natural  streams  and  will  become  worse  as  runoff  is  increased.  Steep 
bluffs  along  Puget  Sound,  and  several  ravines  within  the  sub-basin, 
have  high  slippage  potential,  and  several  cases  of  sliding  have  been 
noted.  This  problem  is  a consequence  of  soil  and  geologic  conditions, 
but  is  compounded  by  the  saturation  of  soils  along  the  bluff  and  by  any 
construction  that  undercuts  the  slopes  or  denudes  the  soil. 

Simulation  of  storm  drainage  with  future  land-use  projections 
indicates  that  major  storm  drains  and  culverts  will  be  surcharged. 

This  is  reasonable  since  the  City  of  Edmonds  sizes  their  facilities  for 
accommodating  runoff  for  a five-year  storm,  whereas  this  analysis  is 
based  upon  a 10-year  storm.  Many  culverts  have  inadequate  capacity  for 
even  existing  land-use  conditions.  Significantly,  the  system  along 
Edmonds  Way  will  need  to  be  enlarged  even  more  than  is  specified  by  the 
Edmonds  Comprehensive  Plan.  The  Shell  Creek  and  Olympic  Boulevard  sys- 
tems also  will  be  surcharged.  Anticipated  problems  in  natural  systems  located 
north  of  Edmonds  and  Mukilteo  will  be  primarily  erosion  and  sliding. 

Both  the  2000  Comprehensive  and  Corridor  Land-Use  Plans  indicate 
a general  urbanization  of  the  upper  Puget  Sound  area.  The  existing 
drainage  problems  will  become  more  severe  because  of  increases  in  imper- 
vious areas  and  faster  runoff.  More  extensive  flooding  will  occur  in 
the  upper  reaches.  Greatly  increased  erosion  and  sedimentation  will 
occur  in  the  lower  reaches.  The  total  impervious  area  in  this  sub-basin 
under  the  2000  Comprehensive  Land-Use  Plan  will  increase  from  the 
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existing  15%  level  to  a 45%  level  and  under  the  2000  Corridor  Land-Use 
plan  to  a 35%  level,  as  shown  by  the  table  of  projected  land  uses. 

The  results  of  hydrologic  analysis  indicate  no  significant  dif- 
ference between  the  Comprehensive  and  Corridor  Plans.  Therefore,  the 
drainage  alternatives  presented  herein  are  applicable  to  both  plans. 

BASIC  ISSUES  AND  STATU S OF  DRAINAGE  PLANNING 

No  regional  plan  has  been  formulated  for  this  sub-basin.  The 
Snohomish  County  WASH-USE-1  study  did  not  provide  a plan  for  this  area. 

The  City  of  Edmonds  developed  a Comprehensive  storm-drainage  plan  in 
1965  and  this  plan  is  being  implemented  as  development  takes  place. 

Lynnwood  also  has  a Comprehsive  Drainage  Plan  for  the  city  which  addres- 
ses part  of  the  sub-basin's  drainage  needs. 

Planning  preferences  for  this  area  were  inferred  from  planning 
documents  obtained  from  the  cities  of  Edmonds  and  Lynnwood  and  Snohomish  County. 
Ponds  such  as  Five  Corners  Lake,  Lake  Serene  and  several  other  upland 
ponds  are  being  used  for  recreation  and  wildlife  habitat.  Natural 
streams,  such  as  Shell  Creek  and  Shel leberger , are  neighborhood  ameni- 
ties and  in  some  cases  these  have  been  landscaped  to  enhance  adjacent 
properties.  Lunds  Gulch  and  Big  Gulch  are  natural  areas  that  are  very 
sensitive  to  change.  Alternatives  were  developed  with  provisions  to 
preserve  these  natural  elements  and  to  alleviate  other  anticipated 
flooding  and  erosion  problems. 

ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 


The  existing  drainage  system  of  the  Upper  Puget  Sound  Sub-Basin 
as  described  by  local  agencies,  was  evaluated  by  computer  simulation 
that  applied  the  region's  10-year  storm  to  the  year  2000  land  use. 
Drainage  problems  thus  identified  were  analyzed  and  possible  solutions 
were  provided  in  development  of  alternative  plans  for  drainage  control 
as  described  below. 

Two  major  alternative  plans  were  studied  for  solving  the  Upper 
Puget  Sound  drainage  problems;  the  first  employs  holding  ponds,  diver- 
sions, streambank  protection  and  some  flood-plain  zoning, and  the  second 
employs  the  same  structural  elements  together  with  land-use  controls. 
Description  of  these  two  alternatives  follows. 

ALTERNATIVE  PLAN  I 


General  Concept 

Alternative  Plan  I uses  traditional  solutions  to  storm  drainage 
problems.  Emphasis  is  placed  upon  disposal  of  runoff  in  the  most  direct 
manner,  with  some  holding  pond  detention.  Both  costs  and  environmental 
considerations  were  secondary  to  drainage  efficiency. 
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Major  Features 


Drainage  from  this  sub-basin  includes  ten  major  and  several  minor 
I stream  systems.  Improvements  were  many  and  varied  because  the  existing 

j drainage  systems  would  be  inadequate  for  future  land  use  conditions. 

I Large  or  parallel  drains  are  specified.  Diversion  drains  are  provided 

i as  an  alternative  to  streambank  protection  where  existing  right-of-ways 

j or  drainage  area  considerations  permitted.  Existing  ponds  also  were 

I utilized,  although  to  a lesser  extent  than  in  Alternative  Plan  II. 

Several  additional  drainage  systems  were  provided  in  those  areas  that 
are  presently  undeveloped  where  substantial  single-family  housing  and 
industrial  development  is  indicated  by  the  future  land-use  plan. 

Additional  storm  drainage  system  enlargements  to  those  currently 
being  made  will  be  required  for  the  Edmonds  Way  trunk  system.  Also  the 
Olympic  Boulevard  system  essentially  will  require  all  new  pipe,  and  the 
Perrinville  Canyon  Stream  is  provided  with  streambank  protection. 

Diversion  drains  are  specified  for  placement  along  both  ridges  of  the 
Shelleberger  Creek  to  preserve  the  natural  stream. 

From  Lunds  Gulch  northward,  extensive  new  drainage  system  im- 
provements will  be  required  since  most  of  this  area  will  go  from  un- 
developed vacant  land  to  suburban  residential  and  industrial  land  use. 
Advantage  is  taken  of  a pond  site  at  the  head  of  Lunds  Gulch  to  divert 
runoff  from  areas  east  of  52nd  Avenue  into  a holding  basin.  Another 
diversion  extends  from  52nd  Avenue  westward  along  Norma  Beach  Road 
directly  to  Puget  Sound.  These  diversions  would  preserve  the  natural 
features  in  the  lower  reaches  of  Lunds  Gulch  and  in  the  stream  that 
proceeds  eastwardly  from  Norma  Beach. 

Similarly,  a trunk  drain  from  Lake  Serene  along  Picnic  Point 
Road  to  the  Sound  would  intercept  the  major  portion  of  runoff  to  that 
ravine  and  would  allow  full  development  of  the  uplands  in  a corridor  along 
Beverly  Park  Road.  A pipe  could  be  constructed  in  the  lower  reach  of 
the  ravine  along  an  existing  road.  In  the  next  ravine  north  of  Picnic 
Point,  extensive  channel  protection  would  be  required.  A major  trunk 
drainage  canal  would  be  constructed  to  Chenault  Beach  Road  from  the 
head  of  this  ravine  to  intercept  upland  runoff  which  would  otherwise  be 
discharged  into  the  Picnic  Point  Road  ravine. 

The  uplands  of  the  head  of  Big  Gulch  are  already  substantially 
industrialized  with  Paine  Field  facilities  and  further  industrial  expan- 
sion is  expected  there.  Therefore,  improvements  to  the  lower  reach  of 
Big  Gulch  are  required  for  streambank  protection.  An  iuterceptor  trunk 
drain  would  take  runoff  from  the  more  developed  areas  and  would  discharge 
directly  to  the  lined  channel.  The  holding  pond  at  Paine  Field  would 
reduce  flows  to  the  upper  stream  end  of  Big  Gulch. 

The  uplands  north  of  Big  Gulch  to  Mukilteo  would  be  provided  with 
two  trunk  drainage  systems.  The  first  would  intercept  runoff  from  south 
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of  Nelson's  Corner  and  discharge  directly  to  the  Sound.  The  second 
would  follow  Mukilteo  Boulevard  up  to  Nelson's  Corner  and  provide  drain- 
age to  most  of  that  corridor.  The  several  smaller  very  unstable 
ravines  south  of  Mukilteo  would  thereby  be  given  much  more  protection 
from  infiltration  and  storm  runoff. 

Cost 


The  total  cost  of  drainage  improvements  is  estimated  to  be 
$6,500,000  in  Alternative  Plan  I. 

ALTERNATIVE  PLAN  II 

General  Concept 

On-site  runoff  control  is  assumed  throughout  the  sub-basin  as 
a primary  consideration  for  this  alternative.  This  condition  applies  at 
peak  runoff  rates  under  future  land  use  and  would  be  limited  to  Cb" 
of  that  under  existing  conditions.  Also,  some  diversions  and  holding 
ponds  are  specified  so  as  to  preserve  most  of  the  existing  natural 
streams.  Future  development  control  should  be  exercised  with  respect  to 
the  instability  of  soils  along  the  steep  bluffs  and  ravines  and  the  need 
to  divert  storm  drainage  away  from  these  areas. 

Major  Features 


Opportunities  for  runoff  control  and  holding  ponds  are  limited 
in  the  suburban  areas  of  Edmonds  and  Lynnwood,  therefore,  system  en- 
largement and  diversions  are  similar  to  those  discussed  in  Alternative 
Plan  I.  At  present,  the  area  from  Lunds  Gulch  northward  to  Paine 
Field  are  relatively  undeveloped  and  improvements  to  these  drainage 
systems  could  be  lesser  in  magnitude.  The  major  expense  for  this  sys- 
tem would  be  for  improvements  to  the  systems  in  Edmonds  and  Lynnwood. 

A holding  pond  is  included  in  the  system  along  Olympic  Boulevard  to 
reduce  peak-flow  rates  to  the  Perrinville  Canyon  system. 

A diversion  along  52nd  Avenue  is  specified  as  per  Alternative 
Plan  I.  A detention  pond  at  a site  upstream  from  the  existing  box 
culvert  at  the  head  of  Lunds  Gulch  reduces  the  requirements  for  down- 
stream improvements.  Diversions  along  148th  also  would  make  disrup- 
tions to  the  stream  at  Norma  Beach  unnecessary. 

The  Picnic  Point  stream  system  flowing  to  Lake  Serene  would 
require  only  a few  improvements  if  a runoff-control  policy  were  imple- 
mented. A diversion  along  the  lower  reach  that  would  discharge  the 
combined  flow  from  the  confluence  of  the  two  streams,  proceeding  up- 
land from  the  Picnic  Point  area, would  he  desirable. 

The  Big  Gulch  and  Mukilteo  systems  require  enlargement  to  accom- 
modate drainage  from  existing  development.  Drainage  from  that  portion 
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of  Paine  Field,  which  lies  within  the  Upper  Puget  Sound  Sub-Basin,  dis- 
charges through  an  existing  culvert.  If  this  existing  culvert  is  used 
to  create  a pond  with  27  acre  feet  of  storage,  only  the  lower  reach  of 
Big  Gulch  needs  to  be  lined  to  stabilize  the  channel  above  the  railroad 
crossing.  Other  lesser  ravines  and  streams  would  be  protected  from 
increased  runoff  by  provision  of  a diversion  drain  along  Mukilteo  Boule- 
vard. The  holding  pond  near  Nelson's  Corner  would  further  decrease  peak 
flows  into  that  ravine. 

Cost 

The  total  estimated  capital  cost  for  this  alternative  is 
$4,000,000. 

PEAK  FLOW  COMPARISONS 

The  following  table  indicates  10-year  peak  flows  with  existing 
facilities  and  with  alternative  drainage  management  solutions  for  the 
year  2000. 

COMPARISON  OF  10-YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Second) 


Location 

Existing 

Facilities* 

A1 ternative 
Plan  I 

A1 ternative 
Plan  II 

Pressure  drain  outfall, 
Edmonds 

180 

360 

340 

Pond  outfall  in  Edmonds 
with  control 

130 

130 

130 

Pond  outfall  without 
control 

240 

290 

270 

Shell  Creek  outfall 

60 

230 

210 

Outfall  at  Ocean  Ave. 

30 

90 

80 

Perrinville  Canyon 
outfall 

40 

440 

170 

Lunds  Gulch  with  diversion 
at  52nd  Avenue 

- 

190 

130 

Lunds  Gulch  without  diver- 
sion at  52nd  Avenue 

380 

390 

270 

Outfall  at  Norma  Beach 

170 

170 

no 
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Location 

Existing 

Facilities* 

A1 ternative 
Plan  I 

Alternative 
Plan  II 

Outfall  at  Picnic  Point 

220 

590 

60 

Big  Gulch  with  control 
at  Paine  Field 

- 

320 

40 

Big  Gulch  without  con- 
trol at  Paine  Field 

330 

620 

310 

Outfal  1 at  MuMl teo 
without  diversion  on 
Mukilteo  Blvd. 

30 

60 

60 

* Peak  discharges  for  existing  systems  may  be  limited  because 
of  upstream  control  facilities. 

ENVIRONMENTAL  ASSESSMENT  Of  ALTERNATIVE  PLANS 

Field  inspections  were  made  to  judge  the  appl icabil ity  of  the 
suggested  alternative  plans  for  this  sub-basin.  This  procedure  was 
followed  throughout  the  RIBCO  Study  for  development  of  alternative  plans 
for  the  various  regional  sub-basins.  The  inspections  were  based  upon 
the  alternative  evaluation  procedure  which  identified  34  unique  criteria 
grouped  in  general  categories  as  follows:  1)  Effectiveness,  2)  Human 

Values,  3)  Environmental  Factors,  4)  Implementation,  and  5)  Resource 
Requirements . 

The  various  structural  solutions  were  checked  against  the  appro- 
priate criteria.  The  various  non-structural  solutions  were  reviewed 
for  their  relationship  to  existing  and  probable  future  developments. 

The  criteria  rating  total  for  Alternative  Plan  I,  which  employs  enlarge- 
ment of  conduits,  channelization,  diversions  and  holding  ponds,  was  a 
minus  22  out  of  a possible  range  from  a positive  total  of  108  and  a 
negative  total  of  108.  The  total  evaluation  rating  for  Alternative  Plan 
II,  which  employs  all  the  same  elements  as  Alternative  Plan  I,  together 
with  runoff  control,  was  a minus  2. 

Both  alternative  plans  were  judged  to  be  effective  in  controlling 
drainage.  Both  plans  involved  certain  sacrifices  of  human  values  and 
human  uses  of  the  land  once  the  system  is  built.  Environmentally, 
Alternative  Plan  II  clearly  offered  more  resource  preservation  potential 
than  Alternative  Plan  I which  requires  considerable  more  construction 
than  Alternative  Plan  II. 

Both  alternatives  include  parts  of  present  planning  efforts  by 
the  cities  of  Edmonds  and  Lynnwood.  Extensive  cooperative  effort  would 
be  required  with  Snohomish  County  before  either  plan  can  be  fully  re- 
alized. Both  of  the  plans  involve  commitments  for  the  use  and  manage- 
ment of  natural  resources  because  they  rely  upon  certain  structural 
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treatments  for  all  or  part  of  their  solutions.  Therefore,  neither  al- 
ternative can  be  said  to  be  clearly  superior  to  the  other  in  this 
regard.  Alternative  Plan  II  requires  considerably  less  construction, 
particularly  in  the  northern  undeveloped  areas  of  the  sub-basin,  thus 
considerably  decreasing  the  environmental  damage  done  to  this  area. 

Alternative  Plan  II  relies  upon  runoff  control  for  future  land 
development.  This  treatment,  if  it  is  to  be  part  of  the  chosen  alter- 
native, should  be  implemented  as  an  early  organized  effort.  Any  por- 
tion of  the  sub-basin  that  develops  without  these  combined  controls 
will  require  more  structural  treatment  than  Alternative  Plan  II  can 
accommodate.  This  issue  should  be  brought  to  the  attention  of  all 
citizens  and  their  local  agencies. 

CONCLUSIONS 


Alternative  Plan  II  is  clearly  superior  to  Alternative  Plan  I 
because  of  the  relatively  undeveloped  nature  of  much  of  this  sub-basin, 
but  it  does  require  immediate  action  to  protect  and  preserve  the  nat- 
ural values.  This  action  would  require  runoff  control  at  or  near 
existing  rates  for  any  new  development. 

Because  of  runoff  control  provided  by  Alternative  Plan  II,  flow 
rates  are  drastically  reduced  from  those  set  forth  in  Alternative  Plan 
I for  those  streams  in  the  northern  section  of  this  sub-basin.  There 
are  many  opportunities  to  implement  runoff-control  policy.  Peak  flow 
rates  could  be  substantially  reduced  from  existing  conditions  in  pre- 
sently developed  urban  areas  of  Edmonds,  Lynnwood  and  Mukilteo  by  the 
use  of  detention  ponds  in  the  drainage  systems  as  they  are  improved. 

The  lower  cost,  together  with  environmental  amenities,  make  Alterna- 
tive Plan  II  a desirable  solution  to  storm  drainage  problems  in  the 
Upper  Puget  Sound  Sub-Basin.  Snohomish  County,  Edmonds,  Lynnwood 
and  Mukilteo  should  establish  an  effective  agreement  on  a master  drain- 
age plan  incorporating  the  conditions  of  Alternative  Plan  II.  All 
agencies  should  then  move  to  implement  and  enforce  the  required  runoff 
controls  within  their  own  jurisdiction. 
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RUNOFF  QUALITY  SUMMARY 
UPPER  PUGET  SOUND 


Less  than  a total  of  0.5  inches  of  rainfall  in  any  one  day. 
Concentrations  in  mg/liter  except  total  colifonn  which  is  in  MPN/lOO  ml. 
2000  Comprehensive  land  use  was  not  nrodeled. 


EVALUATION  MATRIX  UPPER  PUGET  SOUND 


RlBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 
.■  . . Uppgr  Sound 
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Total  Estimated  Capital  Cost  $6,543,000 
Round  To  $6,500,000 
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REGIONAL  SUB-BASIN  P-2 
MIDDLE  PUGET  SOUND 


GENERAL  DESCRIPTION 


The  Middle  Puget  Sound  Sub-Basin  area  generally  can  be  described 
as  a strip  of  land  approximately  one  mile  wide  and  12  miles  long,  that 
extends  south  from  the  King-Snohomish  County  line  to  Magnolia  Bluff  and 
the  U.  S.  Naval  Reservation  on  Elliot  Bay.  The  area  encompasses  such 
landmarks  as  Fort  Lawton,  Carkeek  Park,  and  the  Seattle  Country  Club. 

The  topography  of  this  area  can  be  classified  as  steep;  slopes  are 
almost  vertical  along  Magnolia  Bluff.  The  highest  point  in  the  sub- 
basin is  approximately  500  feet  above  sea  level  in  the  vicinity  of 
Shoreline  Community  College. 

The  beaches  in  this  sub-basin  are  a valuable  resource  for  the 
urban  community  as  a whole  and  contain  several  miles  of  clam  beds  and 
a waterfowl  gathering  place.  Much  of  the  shoreline  is  used  for  recrea- 
tional purposes,  including  boating  facilities  at  the  Shilshole  Marina, 
open  beach  facilities  at  Carkeek  Park  and  a pathway  along  the  Burling- 
ton Northern  Railroad  track  that  runs  along  the  entire  perimeter  of  the 
beach  north  of  Salmon  Bay. 

Land  use  in  the  sub-basin  varies  from  dense,  single-family  resi- 
dential along  the  eastern  divide  of  the  sub-basin,  to  light  residential 
development  in  the  Highlands.  The  Metro  Sewage  Treatment  Plant  is 
situated  at  West  Point  south  of  Shilshole  Bay  and  an  oil -storage  facili- 
ty occupies  a portion  of  the  beach  at  the  northern  end  of  the  basin. 

Land  within  the  basin  will  continue  to  be  primarily  residential  in 
nature  with  the  greatest  growth  occuring  in  the  relatively  open  areas 
in  the  north  end. 

A summary  of  land  use  within  the  sub-basin  is  presented  below. 

PERCENT  OF  SUB-BASIN  AREA  IN  SPECIFIED  LAND  USE 


Land  Existing 

Use  (1970-72) 

Single  Family  55 

Multi  pie  Family  5 

Commercial /Services  5 

Govt,  and  Educ.  10 

Industrial  4 

Parks/Dedicated  Open  Space  5 
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P.S.G.C.  Land  Use  Projection 
Comprehensive  Corridor 


71 

6 

5 

3 
5 

4 


67 

7 

5 

5 

5 

5 


P.S.G.C.  Land 

Use  Projection 

Land 

Exi sting 

Use 

(1970-72) 

Comprehensive 

Corridor 

Agricul ture 

Airports,  Railyards, 
Freeways,  Highways 

C 1 

41 

41 

Unused  Land 

15 

5 

5 

Water 

< 1 

<1 

4l 

Total 

100 

100 

100 

Total  Impervious  Area 

40 

45 

45 

There  are  a number  of  jurisdictions  in  the  sub-basin.  The  great- 
est area  lies  within  the  City  of  Seattle  with  smaller  areas  within  unin- 
corporated King  and  Snohomish  Counties.  The  jurisdictional  breakdown 
in  percent  of  the  total  basin  is  Snohomish  County  5%,  King  County  40%, 
and  City  of  Seattle  55%.  Also,  the  area  is  almost  entirely  within  the 
Metro  boundaries.  In  fact,  three  of  Metro's  five  sewage -treatment  faci- 
lities lie  within  the  boundaries:  the  West  Point  Treatment  Plant,  Rich- 
mond Beach  Treatment  Plant,  and  the  Pipers  Creek  System  which  discharges 
to  Pipers  Creek  about  2,500  feet  upstream  from  the  beach.  The  other 
plants  discharge  through  deep-water  outfalls  to  Puget  Sound. 

NATURE  OF  EXISTING  DRAINAGE  SYSTEM 


Because  most  of  this  sub-basin  is  highly  developed,  there  is 
little  drainage  through  natural  channels.  Pipers  Creek,  which  runs 
through  the  center  of  Carkeek  Park,  and  Boeing  Creek  in  the  north  end  of 
the  sub-basin,  are  the  only  natural  creeks  of  significant  value,  and 
their  drainage  boundaries  primarily  include  residential  areas.  The 
physical  characteristics  of  these  two  creeks  are  as  follows; 

Stream  Category  Drainage  Area  Discharge 

Pipers  Creek  III  2.1  sq.  mi.  Puget  Sound 

Boeing  Creek  III  2.9  sq.  mi.  Puget  Sound 

In  the  Pipers  Creek  basin,  the  City  of  Seattle  has  just  com- 
pleted a series  of  check  dams  through  Carkeek  Park  and  Pipers  Creek. 

Carkeek  Park  is  a relatively  heavily  used  park  and  is  a pleasant  part 
of  an  otherwise  urban  environment. 

There  are  a number  of  other  open  channels  that  discharge  to 
Puget  Sound,  but  they  are  fairly  small  drainage  areas.  The  remainder 
of  the  area  is  served  by  storm  sewers  that  outfall  on  the  oeach  or  into 


one  of  the  open  channels.  For  Pipers  Creek  the  City  of  Seattle  has 
j just  completed  a storm-sewer  improvement  project  that  has  succeeded  in 

j collecting  runoff  from  the  residential  areas  in  the  upper  end  for  dis- 

j charge  to  the  Pipers  Creek  ravine  about  three  miles  upstream  from  the 

I beach. 

I DRAINAGE  PROBLEMS 

Sub-basin  drainage  problems  are  scattered.  Slides  have  caused 
some  concern  along  Magnolia  Bluff.  In  the  streets  of  the  commercial 
I districts  that  are  low  in  the  sub-basin,  and  in  the  upper  residential 

areas,  some  flooding  and  ponding  has  been  recorded. 

Of  greater  importance  in  this  sub-basin,  however,  is  the  impact 
of  heavy  runoff,  created  by  development  in  the  uplands,  upon  the  two 
remaining  natural  creeks.  In  Pipers  Creek,  this  impact  has  been 
especially  noticeable.  Erosion  of  the  creek  beds,  because  of  increased 
and  uncontrolled  discharge  to  the  ravine,  has  caused  erosion  and  sedi- 
mentation and  the  formation  of  a considerable  delta  along  the  beach. 

In  an  attempt  to  halt  this  erosive  action,  the  City  of  Seattle  has  con- 
structed a series  of  check  dams  in  the  channel  to  slow  velocities.  A 
check-dam  system  was  used  instead  of  a drain  line  to  the  Sound  primari- 
ly to  maintain  the  natural  beauty  of  the  ravine.  The  full  effect  of 
these  check  dams  for  controlling  erosion  has  not  been  fully  evaluated, 
but  with  the  completion  of  the  storm-sewer  improvements  that  discharge 
to  the  creek  at  its  source,  the  concept  of  a dam  system  will  be  put  to  a 
rigorous  evaluation. 

One  problem  that  occurs  in  the  sub-basin,  which  results  in  more 
of  a nuisance  than  in  any  physical  damage,  is  that  of  flooding  upstream 
of  the  culverts  on  Pipers  Creek.  The  cause  of  the  problem  appears  to  be 
debris  clogging  the  four  large  culverts  under  the  railroad  track  and 
the  trash  rack  immediately  before  it.  Because  this  is  a maintenance 
problem  rather  than  a structural  problem,  and  the  inundated  land  is 
limited  to  low  wetlands  within  the  park  boundaries,  no  correction 
action  is  needed. 

Boeing  Creek  has  problems  comparable  to  those  of  Pipers  Creek, 
largely  because  of  development  along  Aurora  Avenue.  Flooding  problems 
are  due  to  the  fact  that  upstream  development  has  caused  greater  run- 
off than  the  creek  channel  can  accommodate. 

The  results  of  hydrologic  analysis  indicate  no  significant  dif- 
ference between  the  Comprehensive  and  Corridor  Plans.  Therefore,  the 
drainage  alternatives  presented  herein  are  applicable  to  both  plans. 

1 

BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING  I 

Existing  planning  in  the  area  includes:  1)  a Comprehensive  Plan 
for  King  County,  prepared  in  1964,  that  describes  policy  and  projected 


I 
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land  use  for  areas  within  the  county,  but  docs  not  present  solutions 
to  any  specific  problemsi  2)  a Comprehensive  Drainage  Plan  for  the 
North  City  Area,  prepared  by  the  County  in  1967  that  describes  pro- 
posed pipe  systems  for  various  districts  but  covers  only  a small  por- 
tion of  the  northern  end  of  this  sub-basin;  and  3)  an  Urban  Trails 
Plan,  developed  by  the  King  County  Planning  Department  in  1971,  that 
illustrates  the  routes  of  proposed  trail  systems  throughout  the  county. 
The  plan  calls  for  a trail  system  along  the  beach  that  follows  the 
Burlington  Northern  right-of-way  and  interconnects  with  a trail  from 
the  Shoreline  area.  South  of  Salmon  Bay,  a beach  trail,  around  Fort 
Lawton  from  the  Aurora  Bridge  to  Pier  91,  is  proposed. 

A plan  was  prepared  by  the  City  of  Seattle  for  Pipers  Creek 
which  eventually  led  to  construction  of  a storm-sewer  system  that  dis- 
charges into  the  ravine,  and  a system  of  check  dams  in  the  creek.  King 
County  is  now  developing  a plan  for  solving  erosion  problems  in  Boeing 
Creek  that  incorporates  dredging  out  silt-ladden  Hidden  Lake  and 
restoring  a portion  of  the  creek  upstream  through  the  use  of  drop 
structures  and  channel  repair.  No  formal  study  has  been  undertaken  to 
date  for  the  entire  drainage  sub-basin. 

Staff  members  from  King  County  Public  Works  Department,  Hydrau- 
lics Division,  reviewed  the  initial  alternative  plans.  Officials  from 
the  City  of  Seattle  and  Snohomish  County  were  not  involved  because  there 
either  were  no  problems  in  their  portion  of  the  sub-basin  or  the  major 
problems  had  already  been  solved. 

ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 


The  existing  drainage  system  of  the  Middle  Puget  Sound  Sub-Basin, 
as  described  by  local  agencies,  was  evaluated  by  computer  simulation 
that  applied  the  region's  10-year  storm  to  year  2000  land  use.  Drainage 
problems  thus  identified  were  analyzed  and  possible  solutions  provided 
in  development  of  alternative  plans  for  drainage  control  as  described 
below. 

Two  major  alternative  plans  were  developed  for  solution  of  the 
Middle  Puget  Sound  drainage  problems.  The  first  provides  enlarged  cul- 
verts, a diversion  along  the  major  portion  of  Boeing  Creek  and  some 
streambank  protection,  and  the  second  mostly  provides  stream-bank  pro- 
tection, enlargment  of  some  culverts  and  use  of  two  small  holding  ponds 
in  the  upper  portion  of  the  Boeing  Creek  watershed.  A description  of 
these  two  alternatives  follows. 

ALTERNATIVE  PLAN  I 

General  Concept 

Alternative  I approaches  urban  drainage  in  the  conventional 
manner.  Where  present  systems  are  inadequate  to  handle  future  flows, 
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parallel  pipes  have  been  provided.  Protection  of  Boeing  Creek  is 
accomplished  through  storm  sewers,  but  for  Pipers  Creek,  where  the  City 
of  Seattle  already  has  implemented  a check  dam  system,  no  further  work 
is  projected  for  the  future. 

Major  Features 

The  largest  single  project  in  this  sub-basin  entails  the  con- 
struction of  a diversion  storm  trunk  line  paralleling  Boeing  Creek. 

The  line  would  protect  the  creek  from  the  presently  severe  erosion  that 
is  occurring  during  heavy  rainfall.  The  diversion  line  would  allow 
nominal  flow  in  the  creek  to  maintain  the  natural  stream  environment 
but  peaks  for  all  but  unusual  storms  would  be  held  to  a minimum. 

Other  elements  of  this  alternative  include  construction  of 
parallel  storm  sewers  and  increased  capability  for  a number  of  culverts. 

Cost 

The  estimated  cost  for  the  work  included  in  this  alternative  is 
$2,460,000.  This  cost  figure  assumes  the  comprehensive  land-use  pat- 
terns for  the  year  2000.  Under  the  corridor  concept,  there  would  be 
slightly  more  impervious  land  with  the  need  for  slightly  larger  drain- 
age facilities  and,  consequently,  a greater  capital  cost.  The  facili- 
ties for  the  corridor  plan  are  estimated  to  cost  $2,400,000  but  because 
the  recommended  trunk  lines  for  both  plans  differ  so  slightly  the  cor- 
ridor plan  is  not  recorded  in  this  description. 

ALTERNATIVE  PLAN  II 


General  Concept 


Except  for  the  Boeing  Creek  drainage  area.  Alternative  Plans  I 
and  II  are  identical;  they  both  would  provide  parallel  pipes  for  systems 
with  presently  inadequate  facilities.  For  the  Boeing  Creek  Alternative 
Plan  II,  holding  ponds  with  subsequent  controlled  release,  and  protection 
of  the  stream  with  rip-rap  and  drop  structures  to  reduce  flow  veloci- 
ties and  minimizing  erosion,  were  included. 

Major  Features 

As  with  Alternative  Plan  I,  the  major  features  in  this  plan 
would  be  found  in  the  Boeing  Creek  drainage  area.  These  features  would 
include  three  holding  ponds,  one  in  the  coimercial  area  east  of  Aurora 
Avenue,  one  in  the  north  end  in  Kings  Garden,  and  the  last  at  Hidden 
Lake.  Check  dams,  cascades  and  rip-rap  would  be  built  on  Boeing  Creek 
to  protect  its  banks  and  all  control  structures  would  be  designed  to 
hold  discharge  rates  to  the  creek  to  nominal  amounts  except  during 
extreme  rainfall  conditions. 
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Other  elements  of  this  alternative  include  construction  of 
parallel  storm  sewers  and  increasing  the  capability  of  a number  of  cul- 
verts . 


Cost 


The  estimated  cost  for  the  improvements  in  this  alternative  plan 
is  $1,300,000  or  about  50%  less  than  Alternative  Plan  I.  As  before, 
this  is  for  the  comprehensive  land  use  concept;  for  the  corridor  plan 
the  capital  cost  would  be  about  2%  greater, 

PEAK  FLOW  COMPARISONS 

The  following  table  indicates  10-year  peak  flows  with  existing 
facilities  and  with  alternative  drainage  management  solutions  for  the 
year  2000. 


COMPARISON  OF  10-YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Second) 


Location 

Existing 

Facilities 

A1 ternative 
Plan  I 

A1 ternative 
Plan  II 

Boeing  Creek 

300 

50 

250 

Boeing  Creek  Diversion 

0 

600 

— 

Pipers  Creek 

450 

450 

450 

N.W.  Neptune  Place 

85 

100 

100 

ENVIRONMENTAL  ASSESSMENT 

OF  ALTERNATIVE 

PLANS 

Field  inspections  were  made  to  judge  the  applicability  of  the 
suggested  alternatives  in  this  sub-basin.  This  process  was  followed 
throughout  the  RIBCO  Study  for  development  of  alternative  plans  for 
the  various  regional  sub-basins.  The  inspections  were  based  upon  the 
alternative  evaluation  procedure  which  identified  34  unique  criteria 
grouped  in  general  categories  as  follows:  1)  Effectiveness,  2)  Human 

Values,  3)  Environmental  Factors,  4)  Implementation,  and  5)  Resource 
Requirements. 

The  various  structural  solutions  were  checked  against  the  appro 
priate  criteria.  The  various  non-structural  solutions  were  reviewed 
for  their  relationship  to  existing  and  probable  future  developments. 
Criteria  rating  for  Alternative  Plan  I,  which  employs  enlargement  of 
many  conduits,  some  streambank  protection  and  a diversion  along  much 
of  Boeing  Creek,  was  a minus  21  out  of  a possible  range  of  a positive 
total  of  108  and  a negative  total  of  108.  The  total  evaluation  rating 
for  Alternative  Plan  II,  which  employs  streambank  protection,  enlarge 
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merit  of  culverts,  and  some  holding  ponds  in  the  upper  areas  of  Boeing 
Creek,  was  a plus  8.  Both  alternative  plans  were  judged  to  be  effec- 
tive for  controlling  drainage.  Both  plans  involved  sacrifices  of  human 
value  and  human  uses  of  the  land  once  they  were  built.  Environmental- 
ly, Alternative  Plan  II  offered  more  resource-preservation  potential 
than  Alternative  Plan  I,  which  required  a diversion  line  along  a large 
portion  of  lower  Boeing  Creek  and  a large  amount  of  serious  excavation 
work.  Neither  alternative  is  part  of  present  planning  for  any  of  the 
involved  agencies,  and  therefore  extensive  cooperation  on  their  parts 
is  required.  However,  a great  majority  of  the  construction  will  need 
to  be  done  within  King  County.  Both  of  the  al  ternative  plans  involve 
commitments  of  the  use  and  management  of  natural  resources  because  they 
rely  upon  certain  structural  treatments  for  all  or  part  of  their  solu- 
tions. Therefore,  neither  alternative  can  be  said  to  be  clearly  super- 
ior to  the  other  in  this  concern. 

Alternative  Plan  II  makes  use  of  holding  ponds  and  requires 
dredging  of  the  silt-ladden  Hidden  Lake  for  use  as  a holding  pond. 

This  alternative  is  quite  amenable  to  supplemental  land  uses,  such  as 
park  and  recreation  use.  The  holding  ponds  also  have  a small  effect 
in  raising  the  groundwater  level. 

Neither  Alternative  Plan  I or  II  relies  upon  either  flood-plain 
zoning  or  runoff  control  for  future  land  development.  Streambank 
erosion  is  a serious  problem  at  several  points  along  Boeing  Creek  and 
action  should  be  taken  in  the  near  future  to  alleviate  this  problem. 

CONCLUSIONS 

Alternative  Plan  I is  a direct  approach  to  the  solution  of  prob- 
lems in  the  Middle  Puget  Sound  Sub-Basin,  but  it  is  not  the  most  econo- 
mical means  available.  The  diversion  line  around  Boeing  Creek  will  be 
both  costly  and  difficult  to  construct,  especially  in  one  area  where 
trench  excavation  could  exceed  25  feet.  Although  certain  of  providing 
relief  to  erosion  problems,  the  cost  of  this  plan  makes  its  implemen- 
tation somewhat  tenuous.  One  approach  for  the  diversion  line  around 
Boeing  Creek  would  be  to  implement  Alternat’ve  Plan  II  and  construct 
facilities  in  phases  beginning  with  the  channel  protection,  and 
followed  by  an  evaluation  of  the  effectiveness  of  that  work  prior  to 
the  conmitment  of  any  further  funds.  Alternative  Plan  II  is  consider- 
ably less  costly  than  Alternative  Plan  I and  presents  the  advantage, 
at  least  for  the  problems  in  Boeing  Creek,  of  being  amenable  to  phased 
construction.  Phase  I could  include  channel  improvements  to  be  followed 
by  the  development  of  storage  facilities  and  trunk  lines.  The  total 
storage  provided  could  be  balanced  against  the  effectiveness  of  the 
channel  protection  once  a determination  was  made  of  the  flow  that 
Boeing  Creek  could  handle  in  its  improved  condition.  The  other  improve- 
ments in  the  sub-basin  could  be  constructed  in  an  independent  schedule. 
It  should  be  recognized  here  that  the  largest  portion  of  the  storage 
costs  are  for  land  purchase,  and  the  land  could  be  leased  or  used  for 
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a multiple  purpose  such  as  recreation  or  open  space.  Capital  costs 
could  be  reduced  or  shared  among  several  agencies  that  would  benefit 
from  the  use  of  the  land  when  it  is  not  inundated. 

From  the  standpoint  of  cost-effectiveness.  Alternative  Plan  II 
is  superior  to  Alternative  Plan  I for  the  latter  also  presents  a less 
conventional  and  hence  more  risky  approach. 

Both  Seattle  and  King  County  should  have  responsibility  for 
control  of  drainage  within  their  respective  jurisdictions.  Each  of  the 
drainage  systems  within  the  Middle  Puget  Sound  Sub-Basin  is  independent 
and,  therefore,  better  coordination  would  be  necessary  to  implement  a 
drainage  program. 


RUNOFF  QUALITY  SUMMARY 
MIDDLE  PUGET  SOUND 
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Less  than  a total  of  0.5  inches  of  rainfall  in  any  one  day. 
Concentrations  in  tng/liter  except  total  coll  form  which  is  in  MPN/100  ml. 


EVALUATION  MATRIX  middle  puget  sound 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


EXISTING  facilities 

PIPE  DIAMETER  CHANNEL  MAX 

OR  CHANNEL  SIDE  SLOPES  DEPTH  OF 

BOTTOM  WIDTH  LENGTH  (Hori;  Verl  ) CHANNEL  TYPE 


PROPOSED  FACILITIES 


Parallel  21" 
Pipe 


Parallel  1 18" 

Pipe 

Parallel  21" 

Pipe  Includes  inlet 

I and  outlet 

Parallel  j 24" 

Pipe  Includes  inlet 

and  outlet 

Parallel  48" 

Pipe 


ESTIMATED 
CAPITAL  COST 


$56,000 


I $11,000 


Parallel  | 48" 
Pipe  : 


Parallel  48" 
Pipe 


Parallel  } 60" 
Pipe 


Diversion  6q" 
Pipe  500' 


Diversion  96" 
Pipe  2,000' 


Diversion  60" 
Pipe  1,000' 


Diversion  72" 
Pipe  1 ,200' 


Diversion  60" 
Pipe  300' 


Diversion  48" 

Includes  inlet  and 


$326,000 


$102,000 


$130,000 


$156,000 


$60,000 


$414,000 


$120,000 


$179,000 

$36,000 


Diversion 

60" 

$240,000 

Pipe 

2,000' 

Diversion 

60" 

$144,000 

Pipe 

j 

1,200' 

Diversion 

66" 

$162,000 
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EXISTING  FACILITIES 

PIPE  DIAMETER  CHANNEL  MAX 

ELEMENT  OR  CHANNEL  SIDE  SLOPES  DEPTH  OF 

NUMBER  Tvpc  BOTTOM  WIDTH  LENGTH  (Honi  Veil  I CHANNEL  TYPE 


PROPOSED  FACILITIES 


30"  1,400'  ! 


Parallel  i3 


ESTJMATED 
CAPITAL  COST 


27"  700'  ! 


araliel  27" 
Mpe 


36  I Pipe 


24"  200' 


Channel  | 15'  2,500'  2:1 


'araliel  18"  $9,00( 

’ipe  I Includes  Inlet 
i and  outlet 

10'  Channel  i Streambank  protection  $20,000 


3,800'  2:1 


52  Channel  51'  2,500'  I 2:1 


Channel 

Streambank  protection 

$36,000 

Channel 

Streambank  protection 

$11 ,000 

The  Estimated  Capital  Cost  for  each  element  includes  Contractor  profit, 
engineering,  legal  and  contingencies.  In  addition,  land  purchase  and 
severance  costs  are  included  where  lar>d  is  required  All  costs  are  based 
upon  June  1973  prices 


Total  Estimated  Capital  Cost  $2,377,000 
Round  To  $2,400,000 
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EXISTING  FACILITIES 


PROPOSED  FACILIIIES 


PIPE  DIAMETER  CHANNEL  MAX 

ELEMENT  OR  CHANNEL  SIDE  SLOPES  DEPTH  OF 

NUMBER  TYPE  BOTTOM  WIDTH  LENGTH  |Hori;  Ven  I CHANNEL  TYPE 


e 

2 

e 

2' 

e 

2- 

11  Channel  20'  2,500'  2:1 


Parallel  i 21" 
Pipe  j 


Paral lei  ' 18" 

Pipe  ' 

i 

Parallel  | 21" 

Pipe  ! Includes  inlet 
and  outlet 


Paral lei  24" 

Pipe  I Includes  inlet 
I and  outlet 

Parallel  j 24" 

Pipe 


Parallel  i 30" 
Pipe  I 


Paral lei  36" 
Pipe  ; 


Paral lei  j 30" 
Pipe  I 


Parallel  I 27" 
Pipe  I 


Parallel  18" 

Pipe  Includes  inlet 
and  outlet 

Channel  structure  channel 

restoration  and  bank 
protection 

Channel  | Drop  structure  channel 
restoration  and  bank 
protection 

Channel  Drop  structure  channel 
restoration  and  bank 
protection 

Channel  Drop  structures  and 
bank  protection 


ESTIMATED 
CAPIIAI  cost 


! $56,000 


$11,000 


$59,000 


$59,000 


$86,000 


$33,000 


$29,000 


$25,000 


20'  Channel  Drop  structures  and  $52,000 

bank  protection 


Holding  7AF 
Pond 


Holding  6AF 


$150,000 


$202,000 
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Middle  Puget  Sound 

Sub  Bdsin  - 


EXISTING  FACILITIES 

PROPOSED  FACILITIES 

TYPE 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

LENGTH 

CHANNEL 
SIDE  SLOPES 
(Horii  Vert  I 

Max 

depth  of 
CHANNEL 

TYPE 

ESTIMATED 
CAPITAL  COST 

Holding 

Pond 

16AF 

$239,000 

6 

Channel 

15' 

2:1 

10' 

Channel 

Streambank  protection 

$20,000 

9 

6' 

2:1 

10' 

Channel 

Streambank  protection 

$36,000 

52 

■ 

■ 

Channel 

Streambank  protection 

$11 .000 

1 

The  Estimated  Capital  Cost  for  each  element  includes  Contractor  profit, 
engineering,  legal  and  contingencies.  In  addition,  land  purchase  and 
severance  costs  are  included  Mihere  land  is  required.  All  costs  are  based 
upon  June  1973  prices. 


Total  Estimated  Capital  Cost  ^261  ,000 
Round  To.  $1 ,300,000 


City  of  SeoMle 


City  of  £dmond» ' 


REGIONAL  SUB-BASIN  P-3 


LOWER  PUGET  SOUND 


GENERAL  DESCRIPTION 

The  Lower  Puget  Sound  Sub-Basin  is  located  adjacent  to  Puget 
Sound,  and  it  extends  19  miles  south  from  Elliot  Bay  (Seattle)  to 
Poverty  Bay.  The  sub-basin  width  varies  between  one  mile  and  three 
miles,  the  watershed  boundary  is  delineated  along  the  plateau  Crest- 
line that  exists  between  the  major  geographical  features  of  Puget  Sound 
and  the  Duwamish  River. 

Most  streams  within  the  sub-basin  flow  westerly  into  Puget  Sound 
or  flow  into  natural  land  sinks  to  form  lakes  and  bog-marsh  areas. 

The  geography  of  the  sub-basin  is  variable.  The  sub-basin 
itself  is  basically  a plateau  area,  with  eroded  valleys  along  the  sea- 
ward side  that  were  created  by  overland  flow.  The  sub-basin  also  has 
numerous  land  sinks  or  depressions,  an  ancient  glacial  feature  that  is 
predominate  throughout  the  Puget  Sound  area.  The  sub-basin  itself  has 
boundaries  delineated  primarily  by  natural  features,  such  as  hill  crest 
lines  and  saddles.  Where  the  sub-basin  boundary  passes  through  urban- 
ized areas,  man-made  features  (street  gutters,  etc.)  align  the  water- 
shed boundary. 

There  are  numerous  streams  that  flow  into  Puget  Sound  and/or  the 
natural  sinks  within  the  sub-basin.  Of  these,  two  major  streams  drain 
the  mid-upper  portion  (Miller  Creek)  and  the  mid-portion  (Des  Moines 
Creek)  of  the  drainage  basin. 

Stream  Category  Drainage  Area  Discharge 

Miller  III  8.9  sq.  mi.  Puget  Sound 

Des  Moines  III  5.8  sq.  mi.  Puget  Sound 

Miller  Creek  may  be  considered  a floodway  zone  throughout  most 
of  its  reach,  with  a pastoral  zone  in  the  upland  bog  and  marsh  areas. 

This  creek  drains  from  Arbor  Lake  southerly  to  Tub  Lake,  then  south- 
westerly to  its  outflow  into  Puget  Sound.  The  drainage  area  is  approxi- 
mately nine  square  miles  and  the  stream  extends  throughout  its  entire 
length.  Principal  features  of  the  Miller  Creek  sub-area  are  the  Burien 
Commercial  area,  Sea-Tac  Airport,  and  the  highway  system  SR509  and  SR518. 
There  is  no  gaging  station  for  this  stream,  and  its  change  in  elevation  is 
about  400  feet  as  measured  from  the  Arbor  Lake  area  to  Puget  Sound.  The 
Miller  Creek  drainage  basin  has  been  designated  as  a RIBCO  demonstration 
area,  and  is  presented  separately  in  this  Appendix. 
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The  second  major  stream  in  this  sub-basin,  Des  Moines  Creek, 
also  can  be  considered  a floodway  zone  stream.  It  drains  from  the 
Seattl e-Tacoma  Airport  south  and  southwesterly  to  its  outflow  into 
Puget  Sound. 

Land-use  development  is  tabulated  below  for  existing  conditions 
(1970-1972),  and  for  the  projected  year  2000  Comprehensive  and  Corridor 
Land  Use  Plans.  Single-family  residential  development  is  the  predomi- 
nant land  use  for  all  three  categories.  The  projected  trend  will  be 
for  a 10-percent  reduction  in  single-family  units,  and  an  increase  in 
multiple-family  4%,  retail  1%,  industrial  2%,  open  land  3%  and  govern- 
ment and  education  2%.  All  existing  vacant  land  (2%)  will  be  altered 
by  development  before  the  year  2000. 

PERCENT  OF  SUB-BASIN  AREA  IN  SPECIFIED  LAND  USE 


Land 

Use 

Existing 

(1970-72) 

P.S.G.C.  Land 
Comprehensive 

Use  Projection 
Corridor 

Single  Family 

80 

70 

70 

Multiple  Family 

1 

5 

5 

Commercial /Services 

5 

6 

6 

Govt,  and  Educ. 

2 

.4 

4 

Industrial 

2 

2 

Parks/Dedicated  Open  Space 

5 

8 

8 

Agriculture 

Airports,  Railyards, 
Freeways,  Highways 

5 

5 

5 

Unused  Land 

2 

Water 

Total 

100 

100 

100 

Total  Impervious*  Area 

35 

40 

40 

Jurisdictions  in  the  sub-basin  are  numerous,  consisting  of  King 
County  40%,  Port  of  Seattle  5%,  City  of  Seattle  50%,  City  of  Normandy 
Park  5%.  Only  the  northern  and  central  eastern  portion  of  the  drainage 
sub-basin  is  serviced  by  Metro.  The  districts  of  White  Center,  Des 
Moines,  Redondo,  Federal  Way,  and  Burien  are  within  the  sub-basin. 
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Small  special -interest  groups  and  concerned  individuals  in  the  sub- 
basin have  expressed  interest  in  helping  to  plan  future  action  to  curb 
detrimental  effects  upon  the  natural  streams  such  as  water  pollution 
and  land  erosion.  One  such  citizen  agency  is  the  King  County  Environ- 
mental Development  Commission.  Another  that  is  working  with  King  County 
on  drainage  problems  is  the  Miller  Creek  Drainage  Basin  Committee. 

NATURE  OF  EXISTING  DRAINAGE  SYSTEM 


The  nature  of  the  drainage  systems  are  fairly  similar  throughout 
the  entire  sub-basin.  This  is  due  to  the  predominate  land-use  of 
single-family  residences.  There  are  several  large  lakes  and  numerous 
"pot  holes"  or  sinks  that  act  as  storage  ponds  during  wet  weather. 

There  are  wetlands  within  the  sub-basin,  consisting  of  marshes  and  bogs 
in  level  lowlands  and  around  lake  perimeters  that  act  to  moderate  runoff 
rates.  As  mentioned  earlier,  there  are  nuriierous  streams  that  flow  into 
either  Puget  Sound  or  land  depressions. 

Man-made  facilities  in  the  drainage  system  consist  primarily  of 
street  culverts  and  storm  sewers.  There  is  a fish  ladder  in  Des  Moines 
Creek,  and  some  lakes  have  outflow  controls.  Presently,  the  Port  of 
Seattle,  is  constructing  a large  holding  pond  northwest  of  the  Seattle- 
Tacoma  Airport.  For  the  most  part,  man-made  drainage  systems  are  in- 
complete and  depend  upon  the  natural  system  for  final  transport  of 
storm-water.  These  partial  systems  often  create  erosion  and  water-qual- 
ity problems. 

It  is  quite  obvious  that  within  this  predominately  residential 
area,  streams  are  important  recreational  and  aesthetic  assets.  Some  of 
the  streams  are  used,  in  part,  as  dumps  by  thoughtless  individuals  in 
both  residential  and  commercial  areas.  This  careless  action  destroys  a 
potentially  valuable  and  attractive  amenity  in  both  the  social  and 
natural  environment. 

DRAINAGE  PROBLEMS 


Problems  in  the  drainage  sub-basin  are  numerous.  In  brief,  the 
basic  problems  stem  from  the  fact  that  urban  development  has  been  al- 
lowed to  occur  without  regard  for  its  impact  upon  the  hydrologic  process 
of  the  natural  drainage  system.  Major  problems  are  ponding,  flooding 
near  the  streamway,  sliding  of  unstable  soils  during  wet  weather,  sil- 
tation  of  the  natural  drainage  network,  increase  of  surface-water  runoff 
due  to  increased  land  development  and  percent  of  impervious  surfaces 
(reduction  of  groundwater  infiltration),  and  stream  pollution  due  to 
dumping  of  commercial  and  residential  sewer  wastes.  These  problems  have 
been  identified  by  concerned  individuals  and  by  several  research  papers 
dealing  with  Miller  Creek.  (Miller  Creek  Watershed,  by  the  Department 
of  Landscape  Architecture,  University  of  Washington,  September,  1 973) . 


P-3-3 


The  Lower  Puget  Sound  Sub-Basin  has  two  major  creeks,  Miller 
Creek  and  Des  Moines  Creek,  and  several  smaller  streams.  Miller  Creek, 
located  within  the  Lower  Puget  Sound  Sub-Basin  has  been  studied  as  one 
of  the  five  RIBCO  demonstration  areas;  therefore.  Miller  Creek  has  been 
excluded  from  this  sub-basin. 

The  following  discussion  mostly  pertains  to  Des  Moines  Creek, 
the  second  of  the  two  major  creeks  in  Lower  Puget  Sound,  with  additional 
comments  about  many  other  streamways.  This  description  organization, 
which  highlights  Des  Moines  Creek,  does  not  mean  that  the  other  streams 
and  watersheds  are  of  less  importance. 

The  Lower  Puget  Sound  Sub-Basin  now  is  highly  urbanized,  with 
only  a 2 percent  unused  land  area.  Both  the  2000  Comprehensive  and 
Corridor  Plans  indicate  that  the  entire  area  will  be  urbanized  by  the 
year  2000.  The  existing  drainage  problems  in  this  sub-basin  will  become 
more  severe  because  of  increases  in  impervious  areas  and  faster  runoff. 
The  total  impervious  area  in  the  sub-basin  under  either  land  use  projec- 
tion will  increase  from  the  existing  35%  level  to  a level  of  approxi- 
mately 40%,  as  shown  in  the  table  of  projected  land  uses. 

The  results  of  hydrologic  analyses  in  this  sub-basin  indicate  no 
significant  difference  between  the  Comprehensive  and  Corridor  Plans. 
Therefore  the  drainage  alternatives  presented  herein  are  applicable  to 
both  plans. 

BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING 


The  four  agencies  that  have  urban  drainage  planning  authority 
in  the  Lower  Puget  Sound  Sub-Basin  are  King  County,  the  Port  of  Seattle, 
City  of  Seattle,  and  Normandy  Park.  Presently,  the  Port  of  Seattle  is 
conducting  a study  of  Miller  and  Des  Moines  Creeks.  The  interim  report, 
entitled  "Sea-Tac  Communities  Plan  Interim  Report  52,  Water  Quality 
Analysis,"  investigated  water  qua'i.ty,  biological  conditions,  and  hydro- 
logic  capacities  of  the  two  streams.  No  planning  recomnendations  were 
presented.  The  final  report  will  be  issued  in  June. 

Presently,  King  County  has  a comprehensive  drainage  plan  for 
Miller  Creek  that  has  been  stopped  by  a citizen  suit  due  to  concern  over 
environmental  damage. 

During  November,  1973,  a RIBCO  community  meeting  was  held  in  Bur- 
ien  to  discuss  various  alternative  methods  to  alleviate  flooding  in 
Miller  Creek  and  adjacent  streams.  Five  general  alternatives  were  pre- 
sented and  they  include  the  following:  1)  Continuation  of  present 

trends,  2)  storm  water  diversion  facilities,  3)  flood-plain  management, 
4)  channelization,  and  5)  watershed  management.  Of  the  five  alterna- 
tives presented,  watershed  management  was  preferred,  followed  by  storm- 
water diversion  facilities. 
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staff  members  from  the  King  County  Public  Works  Department,  Hy- 
draulics Division,  and  citizens  from  the  RIBCO  Stream  Advisory  Committee 
have  jointly  reviewed  the  initial  alternative  plans  for  drainage  devel- 
oped by  this  RIBCO  Study  for  the  Lower  Puget  Sound  Sub-Basin. 

ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 

The  existing  drainage  system  of  the  Lower  Puget  Sound  Sub-Basin 
as  described  by  local  agencies,  was  evaluated  by  computer  simulation 
that  applied  the  region's  10-year  storm  to  the  year  2000  land  use. 
Drainage  problems  thus  identified  were  analyzed  and  possible  solutions 
were  provided  in  development  of  alternative  plans  for  drainage  control 
as  described  below. 

Two  major  alternative  plans  were  studied  for  solving  the  Lower 
Puget  Sound  drainage  problems.  The  first  consists  primarily  of 
two  elements,  holding  ponds  and  a diversion  pipeline,  and  the  second  is 
identical  to  concept  one  except  for  one  major  addition  which  is  land 
use  control  in  the  Des  Moines  watershed.  Their  description  follows. 

ALTERNATIVE  PLAN  I 

General  Concept 

This  concept  is  one  that  deals  primarily  with  holding  ponds, 
diversion  pipelines  and  a certain  amount  of  streambank  protection.  No 
future  land  use  controls  to  restrict  runoff  would  be  required  in  this 
al ternative. 


Major  Features 

From  computer  model  simulation  of  Des  Moines  Creek,  flooding 
begins  just  below  Bow  Lake  and  progresses  downstream.  To  alleviate 
flooding  the  first  of  two  major  holding  ponds  was  created  at  Bow  Lake. 

One  other  holding  pond  also  used  in  this  concept  was  located  near  the 
end  of  the  runways  at  Sea-Tac  Airport.  Location  of  the  holding  ponds 
was  selected  so  that  they  occurred  in  natural  wetland  depressions,  were 
distant  from  major  residential  areas  and  were  located  near  roads  to 
facilitate  ease  of  construction,  operation  and  maintenance. 

For  the  excess  flows  that  the  holding  ponds  cannot  contain,  a 
diversion  pipeline  concept  was  used  with  the  downstream  channels.  In 
this  manner,  flow  exceeding  the  natural  flow  of  the  channel  is  diverted 
into  a parallel  pipeline  which  conveys  the  flow  until  the  creek  has  a 
large  enough  capacity  to  handle  its  present  flow  plus  that  of  the  divert- 
ed flow.  At  this  point,  the  diversion  pipeline  directs  the  flow  back 
into  the  creek.  This  concept  has  the  advantage  of  preserving  the 
natural  stream  as  it  does  not  require  enlarging  or  rip-rapping  it. 
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The  diversion  from  the  west  into  Bow  Lake  is  for  storage  pur- 
poses. The  48-inch  pipe  at  the  south  end  of  the  second  holding  pond 
near  the  end  of  Sea-Tac  runway  should  be  throttled  down  so  that  only  a 
limited  amount  (50  cfs)  of  its  present  flow  rate  capacity  (100  cfs)  is 
used. 

In  regard  to  the  rest  of  Lower  Puget  Sound  Sub-Basin,  only  diver- 
sion pipelines  were  used  without  any  holding  ponds  to  alleviate  flood- 
ing. Streambank  protection  is  also  required  for  many  areas  of  the 
Lower  Puget  Sound  Sub-Basin  and  flood-plain  zoning  is  required  around 
and  downstream  from  Arrow  Lake. 

Cost 


The  total  estimated  capital  cost  for  this  alternative  plan  is 
$8,700,000. 

ALTERNATIVE  PLAN  II 


General  Concept 

This  concept  is  identical  to  Alternative  Plan  I except  for  one 
major  addition  which  is  land  use  control  in  the  Des  Moines  Creek  water- 
shed, and  a holding  pond  used  with  the  Salmon  Creek  drainage  system. 

Major  Features 

The  most  significant  feature  of  this  alternative  is  that  of  land 
use  control.  Essentially,  development  is  controlled  so  that  runoff  is  , 

limited  to  approximately  the  same  runoff  that  would  occur  under  present  j 

conditions.  j 

Presently,  King  County  has  storm  drainage  policy  for  land  deve-  ; 

lopment  that  states,  "...  drainage  plans  shall  provide  storm  water  retention 
facilities  so  that  peak  discharge  from  the  site  will  not  be  increased  by  ■ 

more  than  25%  due  to  the  proposed  development."  , 

Even  with  this  policy,  holding  ponds  and  a diversion  pipeline  j 

will  be  required  in  this  sub-basin.  « 

The  holding  ponds  at  Lake  Garrett,  at  Bow  Lake  and  near  the  end 
of  the  Sea-Tac  runway  will  be  resized  to  generate  adequate  capacity  so 
that  the  diversion  pipeline  in  some  reaches  of  the  drainage  sub-basin 
will  not  have  to  be  as  large  as  that  designed  in  Alternative  Plan  I. 

Streambank  protection  and  flood-plain  zoning  are  identical  to  that  des- 
cribed in  Alternative  Plan  I. 

Cost 


The  estimated  cost  for  this  alternative  is  $8,600,000. 
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::aK  H.OW  COi'iPAR ISONS 


The  follovnng  table  indicates  10-year  peak  flows  under  existing 
facilities  and  also  under  alternative  drainage  management  solutions  for 
the  year  2000.  Tfiese  peak  flows  are  given  for  the  Des  Moines  Creek  and 
for  the  remainder  of  the  Lower  Puget  Sound  Sub-Basin. 

COMPARISON  OF  10-YEAR  PEAK  FLOWS 
(Dubic  Feet  Per  Second) 


Location 


Existing  Alternative  Alternative 
Facilities  Plan  I Plan  II 


Des  Moines  Creek 


Upstream  from  200  St. 

120 

70 

70 

Bow  Lake  Tributary 

150 

170 

140 

South  of  200  St. 

33 

290 

230 

208  St. 

70 

430 

360 

216  St. 

340 

630 

520 

Mouth 

100 

630 

530 

Remainder 

Salmon  Creek  Mouth 

300 

490 

300 

Salt  Water  State  Park 

250 

510 

510 

Woodmont  Beach 

280 

800 

800 

Creek  S.W.  of  Redondo 

124 

290 

290 

ENVIRONMF.NIAL  ASSESSMENT  OF  ALTERNATIVE  PLANS 

Field  inspections  were  made  of  the  suggested  alternative  plans 
for  this  sub-basin.  This  process  was  followed  throughout  the  RIBCO 
Study  in  developing  alternative  plans  for  the  various  regional  sub- 
basi  ..  fhe  inspections  were  based  on  the  alternative  evaluation  pro- 
cedure which  identified  34  unique  criteria  grouped  in  general  categories 
■<;  follows;  1)  Effectiveness,  2)  Human  Values,  3)  Environmental  Fac- 
, 1)  Tniid orientation , and  5)  Resource  Requirements. 
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The  various  structural  elements  in  the  alternative  plans  were 
checked  against  the  appropriate  criteria.  The  various  non-structural 
elements  were  reviewed  for  their  relationship  to  existing  and  probable 
future  developments.  The  criteria  rating  for  Alternative  Plan  I,  which 
uses  holding  ponds,  diversions,  streambank  protection  and  some  flood- 
plain  zoning,  was  a negative  2 out  of  a possible  range  from  a positive 
total  of  108  and  a negative  total  of  108,  The  total  evaluation  rating 
for  Alternative  Plan  II,  which  employs  the  same  concepts  as  Alternative 
Plan  I plus  land  use  control  on  Des  Moines  Creek,  was  positive  4. 

Both  alternative  plans  were  judged  to  be  effective  in  controlling 
drainage.  Both  plans  involved  certain  trade-offs  of  human  value  and 
human  uses  of  plans  once  they  are  built.  Environmentally,  Alternative 
Plan  II  offered  some  more  resource  preservation  potential  than  Alter- 
native Plan  I which  did  not  involve  land  use  control  for  the  Des  Moines 
Creek  area.  Neither  alternative  is  part  of  present  planning  of  any  of 
the  involved  agencies  and  therefore,  extensive  cooperative  effort  on 
their  parts  is  required  before  either  plan  can  be  realized.  Both  of 
the  alternative  plans  involved  extensive  commitments  of  the  use  and 
management  of  natural  resources  because  they  rely  on  certain  structural 
treatments  for  all  or  part  of  their  solutions.  Therefore,  neither 
alternative  can  be  said  to  be  clearly  superior  to  the  other  in  this 
concern. 

Alternative  Plan  II  relies  on  flood-plain  zoning  and  land  use  con- 
trol from  future  land  development.  This  combined  treatment,  if  it  is  to 
be  part  of  the  chosen  alternative,  should  be  implemented  as  an  early 
organized  effort.  Any  portion  of  the  sub-basin  that  develops  without 
these  combined  controls  will  require  more  structural  treatment  than 
Alternative  Plan  II  can  accommodate.  This  issue  should  be  brought  to 
the  attention  of  all  citizens  and  their  local  agencies.  In  this  case, 
the  flood-plain  zoning  around  Arrow  Lake  would  serve  to  limit  future 
development. 

CONCLUSIONS 


In  these  two  alternatives,  the  combination  of  parallel  pipelines 
to  handle  peak  water  flows  that  exceed  the  natural  capacity  of  the  pre- 
served natural  channel  provides  a valuable  alternative  for  a predomi- 
nately developed  sub-basin  which  is  located  near  the  metropolitan  area 
of  Seattle.  The  holding  ponds  provide  not  only  a retention  facility  for 
peak  flows,  but  also  improves  the  quality  of  the  water  by  reducing  the 
amount  of  silt  carried  in  the  runoff  waters. 

Runoff  control,  as  used  in  Alternative  Plan  II,  offers  advan- 
^ In  the  alleviation  of  drainage  problems.  First,  they  reduce  the 
f » proposed  facilities  significantly,  by  about  $100,000.  Secondly, 
* rd  flow  rates  lessen  the  damage  due  to  flooding  and  also  im- 
- ' »•  qual  i ty . 
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Probably  the  major  disadvantage  in  both  of  these  two  alterna- 
tives is  that  of  erosion  in  the  natural  streamway.  This,  unfortunately, 
is  unavTidable  unless  channels  are  enlarged  to  reduce  the  water  velo- 
city or  lined  with  concrete  so  that  high  velocities  may  be  maintained 
without  scouring  the  channels. 

King  County,  the  Port  of  Seattle,  the  City  of  Seattle  and  the 
City  of  Normandy  Park  should  establish  an  effective  agreement  on  a 
master  drainage  plan  incorporating  the  conditions  of  Alternative  Plan 
II.  These  agencies  should  then  move  to  implement  and  enforce  the  re- 
quired runoff  controls  and  flood-plain  zoning  within  their  own  jurisdic- 
tion. 
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RUNOFF  QUALITY  SUMMARY 
LOWER  PUGET  SOUND 


# Less  than  a total  of  0.5  inches  of  rainfall  in  any  one  day. 

* Concentrations  in  mg/liter  except  total  col i form  which  is  in  MPN/lOO  ml. 


RUNOFF  QUALITY  SUMMARY 
LOWER  PUGET  SOUND 


Concentrations  in  mg/liter  except  total  coliform  which  is  in  MPN/lOO  ml. 


EVALUATION  MATRIX  lower  puget  sound 
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RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 

g I__  SubBdsin  Puget  Sound,  excluding  Miller  Creek 


1 

EXtSTINt 

i FACILITIES 

ELEMENT 

NUMBER 

TYPE 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

LENGTH 

1 CHANNEL 
SIDE  SLOPES 
(Honj  Vert  1 

MAX 

DEPTH  OF 
CHANNEL 

PROPOSED  FACIUTIES 


RIBCO  URBAN  RUNOFF  AND  BASIN  ORAINAGF  SIUUV 


( 


SubBdsm  Lower  Puget  Sound,  excluding  Creel' 


EXISTING  FACamES 

PROPOSED  FACILIIIfS 

ELt.MtNT 

NUMBER 

I 

IpJPE  DIAMETER 
1 OR  CHANNEL 
TYPE  jBOTTOM  WIDTH 

LENGTH 

CHANNEL 
SIDE  SLOPES 
(Homz  Vefi  1 

MAX 

DEPTH  OF 
CHANNEL 

TYPE 

ESUM/sr,  u 
CmPITAI 

3 

DHC 

None  1 

1 

j 

Inlet/ 
Ou  tl  et 

To  48“  parallel 
diversion  pipe 

v.,000 

4 

DMC 

—i 

None  • 

1 

1 1 

Inlet/' 

Outlet 

To  96'  parallel 
diversion  pipe 



ss.i'oo  : 
1 

1 

5 

DMC 

None 

Inlet/ 

Outlet 

To  84“  parallel 
diversion  pipe 

$7. DC',  j 
1 

6 

DMC 

None 

Inlet/ 

Outlet 

To  60“  parallel 
diversion  pipe 

110,000  1 

57  ’ 

Lower 

X 

(LPS) 

Channel 

2' 

2,000' 

2:1 

2' 

Channel 

Streambank  protection 
with  loose  rip-rap 

- 

155,000 

89 

LPS 

Channel 

2' 

1 ,000' 

2:1 

2' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$28, DO) 

111 

LPS 

Channel 

4* 

3,000' 

2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$138, oon 

204 

LPS 

Channel 

2' 



2,100' 

2:1 

2' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$S6,oyo 

112 

LPS 

Channel 

3' 

7,000' 



2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$303,(K)'0 

113 

LPS 

Channel 

7' 



2,500' 

2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$134,000 

114 

LPS 

Channel 

4' 

2,500' 

2:1 

2' 

Channel 

- . 

Streambank  protection 
with  rip-rap 

$83,000 

17 

LPS 

Channel 

U . - 

4' 

3,000' 

2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 



$1  3l;,oi)0 

201 

LPS 

Channel 

L_  ___ 

3’ 

5,500' 

2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$23ii,r‘i  (! 

18 

LPS 

Channel 

4' 

7,000' 

2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$4n.00(i 

19 

LPS 

Channel 

4' 

4,500' 

2:1 

3' 

Channel 

streambank  protection 
with  loose  rip-rap 

$92.o0<i 

23 

LPS 

Channel 

3' 

3,700' 

2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$6'., OHO 

202 

LPS 

Channel 

2' 

2,000' 

2:1 

2' 

Channel 

Streambank  protection 
with  loose  r1p*rap 

$28,1)00 
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RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 
Aitemaitve  __J s»h Bds.n  Lower  Puget  Sound  excluding  Miller  Creek 


EXISTING  FACILITIES 


CHANNEL 
SIDE  SLOPES  I depth  OF 


PROPOSED  FACILITIES 

TYPE 

1 

: ESTIMATED 
CAPITAL  COST 

Diversion  24" 
Pipe 


$147,000 


117 

IPS 

Channel 

118 

Channel 

LPS 

123 

Channel 

LPS 

124 

Channel 

LPS 

3'  6, 


' 2,500'  2:1 

I 


3'  6,000'  ! 2:1 


Diversion 

Pipe 

48" 

$279,000 

Channel 

Streambank  protection 
with  loose  rip-rap 

$351,000 

The  Estimated  Capital  Cost  for  each  element  includes  Contractor  profit, 
engineering,  legal  and  contingencies  In  addition,  land  purchase  and 
severance  costs  are  included  where  land  is  required  All  costs  are  based 
upon  June  1973  prices. 


3'  Channel  Streambank  protection  $259,000 

with  loose  rip*rap 


3'  Channel  Streambank  protection  $259,000 
I with  loose  rip-rap  | 


Total  Estimated  Capital  Cost  $8,674 ,000 
Round  To  $8,700,000 
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RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 
Aitettidtive y Si,hR«,n  tower  Puget  Sound,  excluding  Miller  Creek 


EXISTINC 

j FACILITIES 

ELEMENT 

NUMBER 

TYPE 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  width 

LENGTH 

CHANNEL 
SIDE  SLOPES 
(Honz  Ven  ) 

Max 

DEPTH  OF 
CHANNEL 

PROPOSED  FACILITIES 

TYPE 

estimated 

CAPITAL  COST 

2 None 
DMC 


Holding  2AF 

Pond  6 acres 


Holding  21  AF 

Pond  11  acres 


Holding  27  AF 

Pond  20  acres 


Inlet/  To  84"  parallel 

Outlet  diversion  pipe 


$375,000 


$117,000 


$1,982,000 


$13,000 


23  Channel 
IPS 


3,700'  2:1 


2,000'  I 2:1 


3'  Channel  Streambank  protection 
with  loose  rip-rap 


■ 


$65,000 


Channel  Streambank  protection 
with  loose  rip-rap 


203 

IPS 

Channel 

2' 

2,000' 

2:1 

2' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$28,000 

87 

CPS 

Channel 

2' 

L. . - 

2,000' 

2:1 

2' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$56,000 

89 

LPS 

Channel 

2' 

1,000' 

2:1 

2' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$28,000 

111 

LPS 

Channel 

4' 

3,000' 

2:1 

3' 

Channel 

streambank  protection 
with  loose  rip-rap 

$138,000 

204 

LPS 

Channel 

2' 

2,100' 

2:1 

2' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$56,000 

43 

DMC 

Pipe 

4' 

300' 

J 

Diversion 

Pipe 

60' 

$36,000 

100 

DMC 

None 

Diversion 

Pipe 

72" 

1 ,000' 

$149,000 

206 

LPS 

None 

Pipe 

18" 

100' 

$3,000 

17 

LPS 

Channel 

3,000' 

2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$138,000 

201 

LPS 

Channel 

3' 

5,500' 

2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$238,000 

18 

LPS 

Channel 



4' 

7,000' 

2:1 

3' 

Channel 

Streambank  protection 
with  loose  rip-rap 

$46,000 
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RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Lower  Puget  Sound,  excluding  Miller  Creek 


EXISTINC 

3 FACILITIES 

ELEMENT 

NUMBER 

TYPE 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

LENGTH 

CHANNEL 
SIDE  SLOPES 

(Hofi/  Vert  ) 

MAX 

DEPTH  OF 
CHANNEL 

PROPOSED  FACILITIES 


Channel 

1 Streambank  protection 
with  loose  rip-rap 

Diversion 

Pipe 

48" 

Parallel 

24" 

ESTIMATED 
CAPITAL  COST 


$651,000 


Pipe 

21" 

30' 

1 

Parallel  24" 
e 


Diversion  48“ 


e 


$279,000 


Diversion 

Pipe 

36“ 

1 

$462,000 

Diversion 

Pipe 

36" 

$139,000 

Diversion 

Pipe 

72" 

1 

1 

$373,000 

Diversion 

Pipe 

36" 

$166,000 

! 

Diversion 

Pipe 

48" 

1 

$605,000 

Inlet 

1 7 inlets  to  48" 
parallel  diversion  pipe 

i 

$27,000 

Inlet 

L . j 

3 inlets  to  48" 
parallel  diversion  pipcj 

$11,000 

Inlet 

7 inlets  to  36"  i 

parallel  diversion  pipe 

$20,000 

Inlet 

2 inlets  to  36" 
parallel  diversion  p1{>e 

$b,00C 

Channel  ^ 

Streambank  protection 
with  loose  rip-rap 

$303,000 

Channel 

j 

1 

Streambank  protection 
with  loose  rip-rap 

$134,000 

me  estimatea  cost  ror  tnis  aiternciLive  ib  ^o,uw,uw 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Lower  Puget  Sound,  excluding  Cree^ 


Altt'rndlivtf 


EXISTING  FACILITIES 


FROFOSED  FACILITIES 


PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 


CHANNEL 
SIDE  SLOPES 
LENGTH  (Hon/  Verj) 


MAX 

DEPTH  OF 
CHANNEL 


ELEMENTi 

NUMBER 


ESTIMATED 
CAPITAI  COST 


TYPE 


Channel 


Channel 


Streambank  protection 
with  rip-rap 


Channel 


Channel 


Streambank  protection 
with  loose  rip-rap 


Channel 


Channel 


Streambank  protection 
with  loose  rip-rap 


Channel 


Streambank  protection 
with  loose  rip-rap 


Streambank  protection 
with  loose  rip-rap 


Total  Estimated  Capital  Cost  $8«  S54  »000 
Round  To  $8,600*000 


The  Estimated  Capital  Cost  for  each  element  includes  Contractor  profit, 
engineering,  legal  and  contingencies  In  addition,  land  purchase  and 
severance  costs  are  included  where  land  is  required  All  costs  are  based 
upon  June  1973  prices. 


124 

Channel 

3' 

6,000' 

2:1 

3' 

LPS 

LOWER  PUGET  SOUND 
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MILL  CREEK  DEMONSTRATION  AREA 

GENERAL  DESCRIPTION 


The  Mill  Creek  sub-area  drains  the  western  third  of  the  Lower  Green 
River  Sub-Basin  and  is  located  between  Kent  and  Auburn.  The  Lower  Green 
River  Sub-Basin  has  been  evaluated  separately  from  this  demonstration  area. 

The  Mill  Creek  valley  is  a broad  flat  flood  plain  with  steep  hills 
and  uplands  bordering  its  west  side  and  the  Green  River  sub-basin  on  the 
east  side.  Terraces,  lakes  and  marshy  depressions  characterize  the  uplands. 

The  valley  is  composed  of  fertile  alleuvial  soils  that  have  been  deposited 
by  the  Green  River  and  Mill  Creek.  Both  agricultural  and  urban/industrial 

development  have  taken  place  in  the  valley.  ] 

Mill  Creek  discharges  to  Green  River  near  Kent,  and  extends  up 
through  Peasley  Canyon  to  originate  at  Lake  Dolloff. 

Stream  Category  Drainage  Area  Discharge 

Mill  Creek  II  13  sq.  mi.  Green  River 

Approximately  40  percent  of  the  sub-area  is  utilized  for  cormiercial  iS 

farming,  principally  dairy.  Substantial  industrialization,  freeway  develop-  1 

ment  and  railway  facilities  exist  in  the  valley.  A large  percentage  of  J 

the  residential  use  is  rural  low-density  development.  These  and  other  land  4 

uses  are  shown  as  percentages  of  total  land  area  in  the  following  table.  I 

PERCENT  OF  SUB-AREA  IN  SPECIFIED  LAND  USE  3 


Land 

Existing 

P.S.G.C.  Land 

Use  Projection 

Use 

(1970-72) 

Comprehensive 

Corridor 

Single  Family 

40 

50 

50 

Multiple  Family 

Commercial /Services 

5 

10 

10 

Govt,  and  Educ. 

Industrial 

10 

30 

30 

Parks/Dedicated  Open  Space 

5 

5 

5 

Agriculture 

20 

Airports,  Railyards, 
Freeways,  Highways 

5 

5 

5 
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Land 

Existing 

p.S,G,C.  Land 

Use  Projection 

Use 

(1970-72) 

Comprehensive 

Corridor 

Unused  Land 

15 

Water 

Total 

100 

100 

100 

Total  Impervious  Area 

20 

55 

55 

The  year  2000  Comprehensive  and  year  2000  Corridor  are  exactly  the 
same.  Future  land-use  projections  indicate  that  industry  and  commerce  will 
occupy  nearly  all  of  the  valley,  and  that  suburban  residential  development 
will  increase  in  the  uplands  and  around  Auburn.  Commercial  farming,  in 
all  likelihood  will  be  limited  to  very  intensive  greenhouse  culture  and 
possibly  some  dairy  industry.  Future  land  use  plans  for  intensive  industrial 
development  of  the  Mill  Creek  sub-area  have  been  subjected  to  much  public 
and  official  criticism  but  are  now  accepted  projections  by  regional  planning 
agencies. 

NATURE  OF  EXISTING  DRAINAGE  SYSTEM 


The  Mill  Creek  sub-area  drainage  system  consists  of  a pastoral  section 
within  the  greater  Green  River  flood  plain  and  an  upland  system  of  streams 
and  lakes  serving  the  area  immediately  west  of  the  Green  River  flood  plain 
at  Auburn.  The  portion  of  Mill  Creek  within  the  flood  plain  contains  both 
natural  channels  as  well  as  portions  of  man-made  channelization  and  diver- 
sion. The  Peasley  Canyon  stretch  of  Mill  Creek  has  been  lined  in  several 
places  to  prevent  channel  erosion.  Several  smaller  upland  tributaries  also 
have  been  realigned  and  channelized  through  problem  areas.  Small  natural 
wetland  storage  areas  exist  in  the  upper  sub-area  as  do  two  major  lakes, 
both  being  at  the  headwaters  of  the  major  tributaries  of  Mill  Creek. 

Mill  Creek  has  recognized  spawning  areas  for  coho  salmon  and  various 
other  game  fish. 

DRAINAGE  PROBLEMS 


Flooding  in  the  Mill  Creek  Valley  continues  to  be  the  most  prominent 
annual  problem.  The  lower  reach  of  Mill  Creek  and  adjacent  lands  are 
subject  to  backwater  from  high  stages  in  the  Green  River.  The  combination 
of  high  river  stages,  and  rainfall  from  within  the  sub-area  compounds  the 
flooding  problem  and  causes  ponding  of  other  poorly  drained  areas.  The 
general  extent  of  flooding  from  these  two  causes  is  indicated  on  the 
attached  problem  map.  As  a consequence  of  flooding  and  poor  internal 
drainage,  the  flat  valley  also  sustains  a very  high  water  table  throughout 
the  winter  season. 

Ponding  has  been  noted  in  several  rural  locations  which  are  not  a 
consequence  of  the  general  flood  problems  along  Mill  Creek  but  rather  due 
to  Inadequate  drainage  facilities  and  flat  slopes.  Also,  several  areas 
In  Auburn  such  as  along  Auburn  Way  North,  along  Main  Street  and  open  areas 
north  of  15th  St.  N.W.  are  commonly  ponded.  Ponding  also  has  been  experienced 

■lill-2 


in  the  uplands.  Immediately  below  Lake  Geneva,  the  stream  gradient  is 
flat  and  this  reach  receives  runoff  from  the  adjacent  hillside  development. 
Downstream  culvert  capacity  and  stream  gradients  are  inadequate  for  preven- 
tion of  ponding. 

Erosion  problems  are  prevalent  on  the  steeper  slopes  and  channel 
reaches,  and  without  runoff  control,  more  erosion  can  be  expected.  Several 
reaches  of  Mill  Creek  within  Peasley  Canyon  have  been  lined  to  prevent 
channel  erosion.  The  steep  hillside,  which  runs  through  the  drainage  sub- 
area  has  a high  slippage  potential. 

The  results  of  hydrologic  analysis  indicate  no  significant  difference 
between  the  Comprehensive  and  Corridor  Land-Use  Plans.  Therefore,  the 
drainage  alternatives  presented  herein  are  applicable  to  both  plans.  The 
table  of  projected  land  uses  indicates  that  total  impervious  area  within  the 
Mill  Creek  sub-area  will  increase  from  an  existing  level  of  20%  to  approxi- 
mately 55%  by  the  year  2000. 

Under  future  land-use  conditions,  problems  will  be  substantially 
increased.  Nearly  all  the  channels  north  of  SR-18  would  be  inadequate. 
Several  storm  drains  along  Auburn  Way  North  would  surcharge.  Capacities  of 
several  culverts  in  Peasley  Canyon  would  be  exceeded. 

Reported  property  damages  obtained  from  local  agencies  placed  the 
average  annual  loss  for  the  Mill  Creek  sub-area  at  $44,100. 

BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING 

Several  drainage  alternatives  have  been  suggested  for  alleviation 
of  the  area's  drainage  problems.  In  November  the  public  suggested  the 
following  alternatives  for  investigation. 

1.  Divert  Mill  Creek  to  the  White  River. 

2 Construct  a flood  gate  on  the  mouth  of  Mill  Creek  and  pump 
into  the  Green  River. 

3.  Divert  Mill  Creek  adjacent  to  the  freeway  (SR-167)  and  enlarge 
the  creek. 

Other  drainage  solutions  considered,  some  of  which  were  included  in 
the  alternatives  evaluated,  were  as  follows: 

1.  Continuation  of  present  trends  including  channel  realignment 
dredging,  and  similar  works; 

2.  Storm  water  diversion  facilities  to  transport  runoff  directly 
to  the  Green  River; 

3.  Flood  plain  management  with  building  constraints  and  flood 
proofing; 

4.  Channelization  and  streambank  protection;  and 
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5.  Watershed  management  to  provide  on-site  storage  for  runoff, 
especially  in  the  uplands. 

The  West  Side  Green-Duwamish  Watershed  Work  Plan,  under  Public  Law 
No.  566,  has  been  adopted  as  the  comprehensive  drainage  plan  by  its  spon- 
soring agencies.  Funds  for  construction  have  been  authorized  by  Congress 
but  construction  cannot  begin  until  the  Environmental  Impact  Statement  has 
been  approved.  The  City  of  Auburn  is  committed  to  support  the  PL-566  plan 
and  would  benefit  from  construction  of  two  major  systems  which  lie  within 
the  Mill  Creek  sub-area.  Other  sponsors  of  the  watershed  plan  are  the 
cities  of  Kent,  Renton,  and  Tukwila,  King  County,  the  Green  River  Flood 
Control  Zone  District,  and  the  King  County  Soil  and  Water  Conservation 
District.  The  Environmental  Impact  Statement  is  scheduled  to  be  completed 
in  1974  and  construction  could  begin  in  1975.  The  City  of  Auburn,  mean- 
while, is  conducting  a storm  drainage  study  together  with  a storm  separa- 
tion study. 

Engineering  staff  members  from  Auburn  and  King  County  were  consulted 
during  the  preparation  of  the  alternative  plans  presented  herein. 

ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 

The  existing  drainage  system  of  the  Mill  Creek  sub-area  as  described 
by  local  agencies,  was  evaluated  by  computer  simulation  that  applied  the 
region's  10-year  storm  to  P.S.G.C.  year  2000  land  use.  Drainage  problems 
thus  identified  were  analyzed  and  possible  solutions  were  provided  in 
development  of  alternative  plans  for  drainage  control  as  described  below. 

ALTERNATIVE  PLAN  I 

General  Concept 


Channelization  and  construction  of  a pump  station  at  the  mouth 
of  Mill  Creek  would  eliminate  flooding  in  the  valley.  All  laterals  and 
storm  drains  would  be  enlarged  where  necessary  to  accomnodate  the  peak 
flow  from  the  10-year  storm  with  negligible  surcharge  in  the  systems. 

Upland  storage  in  Lake  Dolloff  and  Lake  Geneva  would  control  flows  into 
downstream  channels. 

Ma.ior  Features 

Pump  Station:  A major  pump  facility  with  fully  automatic  controls, 

glood  gates,  and  fish  passage  would  be  constructed  on  the  mouth  of  Mill 
Creek.  The  pump  would  be  designed  to  discharge  to  the  Green  River  at 
flood  stage. 

Channelization:  The  main  reach  of  Mill  Creek  would  be  widened 

and  cleared.  Some  reaches  would  be  deepened  to  grade  as  defined  by  invert 
elevations  on  bridges  and  culverts  on  the  main  reach.  Also  several  bridges 
and  culverts  would  need  to  be  enlarged  to  accorrmodate  peak  flows.  Embank- 
ments of  the  main  channel  would  be  gravel  lined  in  reaches  where  grass 
lining  is  inadequate. 


Urban  Systems:  Open  channel  systems  within  the  urban-industrial 

zone  in  the  valley  would  be  enlarged  and  lined  with  concrete.  Flat  slopes 
preclude  utilization  of  buried  storm  drains  in  many  of  the  existing  open 
channel  reaches.  Existing  storm  drains  would  be  supplemented  with  parallel 
. lines  where  necessary. 

Upland  Channels:  Streambank  protection  will  be  required  because 

of  extremely  steep  stream  gradients.  Existing  lined  reaches  of  Peasley 
Canyon  would  be  preserved.  The  lower  reach  in  Peasley  Canyon  would  be 
provided  with  concrete  energy  dissipators  to  reduce  velocities  where  the 
creek  enters  the  flood  plain. 

tl  Cost 


The  cost  for  Alternative  Plan  I is  estimated  to  be  $6,400,000. 
ALTERNATIVE  PLAN  II 


General  Concept 

The  floodway  drainage  plan  would  preserve  the  existing  stream 
channel  and  utilize  set-back  levees  to  protect  the  adjacent  land  from  the 
Green  River  backwater.  The  natural  vegetation  along  the  main  stream  would 
be  preserved,  and  the  channel  bed  would  be  unchanged  to  maintain  fish  and 
wildlife  habitats.  Pumped  drainage  canals  and  storm  drains  would  alleviate 
local  flood  problems  and  lower  the  water  table.  Detention  ponds  would  be 
incorporated  into  the  uplands  drainage  system  to  reduce  peak  flows  to 
upland  channels.  A major  feature  of  this  plan  is  that  all  upland  drainage 
from  Peasley  Canyon,  Algona  and  areas  west  of  Main  Street  would  be  routed 
into  the  floodway  thus  eliminating  the  necessity  of  pumping  these  flows 
into  the  river.  Drainage  system  improvements  in  Auburn  and  Algona  are  the 
same  as  for  Alternative  Plan  I. 

Major  Features 

Floodway:  Earth  levees  join  the  existing  Green  River  levee 

system  and  follow  Mill  Creek  on  grade  to  protect  adjacent  lands  from 
periodic  backwater  flooding  from  Green  River.  Some  culverts  and  bridges 
would  need  to  be  enlarged  to  prevent  excessive  flow-through  velocities. 

The  levees  would  have  20-foot  top  widths  with  gentle  side  slopes.  These 
could  be  planted  with  trees  and  natural  vegetation  while  the  berm  would  be 
maintained  as  an  open  grassed  surface. 

Lateral  Drains  and  Pump  Stations:  Existing  lateral  drainage 

canals  would  be  intercepted  by  pumped  drainage  canals  that  parallel  the 
toe  of  the  levees.  A total  of  eight  pump  stations  with  a combined  peak 
flow  rate  of  790  cfs  are  necessary  to  provide  storm-drainage  peaking 
capacity.  The  pumps  also  could  be  utilized  to  lower  groundwater  tables 
in  the  non-flooding  season.  An  advantage  of  this  alternate  is  that  any 
individual  pump  station  could  be  constructed  independently  of  the  others 
whenever  it  is’ deemed  that  the  additional  protection  is  necessary.  Until 
that  time,  a Simple  flood  gate  would  provide  as  much  protection  in  the 
flood  plains' as  in  the  existing  system. 
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Urban  Systems:  The  systems  in  Auburn  and  Algona  are  the  same 

as  proposed  in  Alternative  Plan  I.  Grassed  channels  could  be  utilized, 
however,  instead  of  asphalt-lined  channels  in  the  industrial  sector. 
Runoff  control  in  the  uplands  would  be  provided  by  four  detention  ponds 
with  a range  from  5 to  20  acre  feet  of  capacity.  Outflow  during  tne  10- 
year  storm  is  reduced  to  downstream  channels.  Specifically,  the  proposed 
detention  ponds  are  as  follows: 


Storage  Capacity 
Acre  Feet 


1.  Mill  Creek  at  322nd  crossing  20 

2.  Unnamed  stream  above  51st  Ave.  So.  4 

3.  Unnamed  stream  above  Mt.  View  Cemetery  4 

4.  Stream  below  Lake  Geneva  5 


Minor  improvements  are  made  to  channels  and  facilities  to  accommodate 
direct  hillside  drainage. 

Cost 

The  cost  for  Alternative  Plan  II  is  estimated  to  be  $6,700,000. 
ALTERNATIVE  PLAN  III  - PL-566  WATERSHED  PROJECT 


General  Concept 

The  West  Green  River  Watershed  Work  Plans  were  prepared  by  the 
Soil  Conservation  Service  in  1960  and  were  authorized  for  construction 
by  Congress  in  1966.  None  of  the  project  has  been  built  in  the  Mill  Creek 
sub-area,  however.  The  general  plan  and  grade  lines  have  been  adopted 
for  location  of  culverts  in  highway  construction  and  storm-drainage  outlets. 
The  plan  incorporates  puiup  stations  and  extensive  channelization  which 
would  provide  storm  drainage  and  flood  protection  to  the  valley.  Alternative 
Plan  III  reflects  approximate  alignment  of  the  channels,  and  the  final  plan 
has  not  yet  been  completed  by  SCS. 

Major  Features 

Pump  Stations:  The  P-4  pump  station,  having  a capacity  of  1250 

cfs,  will  be  located  on  Mullen  Slough.  The  P-4  channel  will  intercept 
Mill  Creek  and  divert  flows  during  flood  stages  to  the  pump  station.  A 
flood  gate  will  be  provided  at  the  mouth  of  the  existing  Mill  Creek  to 
prevent  waters  in  the  Green  River  from  flowing  into  Mill  Creek.  The  P-7 
pump  station  will  discharge  a peak  flow  of  225  cfs  at  a point  near  the 
Auburn  Way  North  bridge  across  the  Green  River. 

Channels:  The  P-4  channel  will  follow  the  alignment  of  SR-167 

on  the  west  side  of  Algona,  and  will  intercept  flows  from  Mill  Creek  at 
Peasley  Canyon.  The  P-4A  channel  will  follow  the  east  side  of  SR-167 
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and  intercept  existing  drainage  canals.  The  channel  also  drains  a substan- 
tial area  outside  the  Mill  Creek  watershed.  The  P-11  and  P-7  channels 
would  conform  to  the  existing  creek  alignment. 

Cost 

The  cost  for  Alternative  Plan  III  is  estimated  to  be  $5,800,000. 
based  on  1964  cost  estimates  for  the  SCS  channelization  project.  This 
estimate  does  not  include  land  acquisition  cost. 

PEAK  FLOW  COMPARISONS 


The  following  table  indicates  10-year  peak  flows  with  existing 
facilities  and  land  use,  for  the  three  alternative  drainage  management 
solutions  for  the  year  2000. 

COMPARISON  OF  10- YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Second) 

Existing 
Land  Use 


Location 

Existing 

Facilities 

Existing 

Facilities 

Alternative 
Plan  I 

Alternative 
Plan  II 

Alternat 
Plan  II 

At  Green  River 

200* 

300* 

1400 

1000 

1340 

37th  Street  N.W. 

180* 

260* 

1370 

850 

1000 

Algona  Channel 

50 

140 

270 

270 

- 

At  Peas ley  Canyon 

170* 

290* 

420 

290 

420 

Auburn  Way  North 
Storm  Drain 

50* 

50* 

170 

170 

310 

*Surcharge  occurred  upstream  and  actual  discharge  would  be  greater. 
ENVIRONMENTAL  ASSESSMENT  OF  ALTERNATIVE  PLANS 


Field  inspections  were  made  to  judge  the  applicability  of  the 
suggested  alternative  plans  for  this  sub-area.  This  procedure  was  followed 
throughout  the  RIBCO  Study  for  development  of  alternative  plans  for  the 
various  regional  sub-basins  and  demonstration  areas.  The  inspections 
were  based  upon  the  alternative  evaluation  procedure  which  identified  34 
unique  criteria  grouped  in  general  categories  as  follows:  1)  Effectiveness, 
2)  Human  Values,  3)  Environmental  Factors,  4)  Implementation, and  5)  Resource 
Requirements.  The  various  structural  solutions  were  checked  against  the 
appropriate  criteria  and  the  various  non-structural  solutions  were  reviewed 
for  their  relationship  to  existing  and  probable  future  developments.  The 
criteria  rating  total  for  Alternative  Plan  I,  which  employs  check  dams, 
streantank  protection,  construction  of  new  channels  and  pump  stations, 
was  a minus  47,  on  a scale  ranging  from  positive  108  to  negative  108.  The 
total  evaluation  rating  for  Alternative  Plan  II,  which  employs  enlarged 
channels,  storage,  and  flood-plain  zoning,  was  a plus  10.  The  total 
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evaluation  rating  for  Alternative  Plan  III,  which  employs  drop  structures, 
streambank  protection,  construction  of  new  channels,  and  pumping,  was  a 
minus  30. 


r 

4 

I 


1 


I 


Alternative  Plan  II  received  a positive  rating  for  effectiveness, 
whereas  both  Alternative  Plans  I and  III  received  negative  totals  in  this 
category.  All  three  alternative  plans  were  judged  to  provide  adequate 
flood  damage  reduction,  but  only  Alternative  Plan  II  provided  erosion  and 
sedimentation  control  as  well  as  protection  from  overcharge  of  the  system. 
Alternative  Plan  II  also  received  a positive  rating  for  promotion  of 
human  values,  in  contrast  to  Alternative  Plans  I and  III  which  received 
negative  ratings  in  this  category.  The  positive  score  for  Alternative 
Plan  II  was  attributed  to  the  multiple  use  potential  of  the  main  channel 
for  flood-plain  zoning  and  the  potential  for  community  cohesion  offered 
by  the  preservation  of  open  space  adjacent  to  the  main  channel  of  Mill 
Creek.  Alternative  Plan  II  received  a positive  rating  for  environmental 
factors,  with  both  Alternative  Plans  I and  III  receiving  low  negative 
scores  in  this  category.  Alternative  Plan  II  should  have  positive  effects 
upon  aquatic  life  and  vegetation  as  well  as  assuring  low-flow  conditions. 
Alternative  Plans  I and  III  were  not  able  to  positively  effect  any  environ- 
mental factors. 

Alternative  Plan  III,  the  Soil  Conservation  Service  Plan,  was  the 
only  alternative  receiving  a positive  rating  for  implementation.  This  is 
based  upon  the  fact  that  this  SCS  plan  is  approved  and  has  funding  and 
requires  now  only  the  filing  of  an  environmental  impact  statement  prior 
to  construction.  Both  Alternative  Plans  I and  II  require  jurisdictional 
coordination  and  financing.  All  three  alternative  plans  are  judged  to 
be  relatively  consumptive  of  resources  and  all  received  negative  ratings 
in  this  category.  Alternative  Plan  II  which  has  multiple  use  potential 
had  the  best  rating. 

Alternative  Plan  II  has  two  critical  elements  associated  with  it. 

They  are:  1)  use  of  flood-plain  zoning  and  2)  the  designation  of  storage 

sites  within  the  upper  sub-area.  This  treatment  combination,  if  it  is 
to  be  part  of  the  chosen  alternative,  should  be  implemented  as  an  early 
organized  effort  of  the  involved  agencies.  Loss  of  the  storage  areas  and 
encroachment  upon  the  flood-plain  zone  would  force  the  use  of  a more 
structural  treatment  than  Alternative  Plan  II  can  accommodate.  This  issue 
should  be  brought  to  the  attention  of  all  citizens  and  their  local  agencies. 
Alternative  Plan  III,  although  it  does  have  funding  and  authorization, 
involves  sacr-ffices  in  terms  of  the  natural  environment.  Much  of  the  land 
which  was  to  be  protected  by  this  system,  is  no  longer  destined  for  agri- 
cultural use. 

CONCLUSIONS 

Alternative  Plan  II  is  clearly  superior  to  either  Alternative  Plan 
I or  Alternative  Plan  III  because  of  the  potential  for  use  of  existing 
storage  areas  and  the  ability  to  contain  Mill  Creek  in  a floodway  that 
preserves  the  natural  stream  course.  Alternative  Plan  II  would  require 
itmediate  action,  however,  to  protect  and  preserve  these  natural  amenities. 
This  action  would  require  coordination  of  both  Auburn  and  King  County  in 
the  Mill  Creek  sub-area. 
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King  County  and  the  City  of  Auburn  should  establish  an  effective 
agreanent  for  a master  drainage  plan,  that  incorporates  the  provisions  of 
Alternative  Plan  II.  These  agencies  then  should  move  to  acquire  rights 
to  land  for  the  necessary  holding  ponds  within  their  own  jurisdictions, 
and  designate  the  necessary  floodways.  Selection  of  Alternative  Plan  II 
is,  of  course,  contingent  upon  the  decision  of  the  sponsoring  agencies  of 
the  PL-566  project. 

The  City  of  Auburn  has  major  jurisdictional  and  economic  responsi- 
biility  for  control  of  urban  drainage  and  related  flood  damage  problems 
in  the  sub-area.  Therefore,  it  is  recommended  that  Auburn  and  King  County 
share  primary  responsibility  for  control  of  drainage  and  flood  damage  in 
the  Mill  Creek  sub-area. 

EARLY  ACTION 


In  addition  to  the  immediate  need  for  development  of  a drainage 
master  plan  and  designation  of  jurisdictional  leadership  within  this 
demonstration  area,  certain  physical  features  of  the  alternative  plans, 
presented  herein,  appear  to  be  generally  applicable  to  any  drainage  plan 
which  may  be  forthcoming  as  well  as  both  suitable  and  desirable  for  early 
implementation  within  the  next  ten-year  period.  These  features  are  pre- 
sented in  the  three  categories  previously  defined. 

FACILITY  RECOMMENDATIONS 


The  basic  recommendation  for  this  demonstration  area  is  that  of 
providing  a pumping  plant,  or  plants,  to  discharge  runoff  waters  into  the 
Green  River.  The  properties  along  Auburn  Way  North  are  periodically 
flooded  and  require  inmediate  action.  However,  a decision  by  local 
citizens  must  be  made  as  to  the  alternative  they  want  to  pursue  before 
action  can  be  taken  on  either  of  these  items. 

Design  and  construction  could  proceed  for  the  following  elements 
prior  to  deciding  upon  either  of  the  foregoing  items. 

Category  I - Comnon  Alternative  Elements 


Estimated 

Element  Number 

Proposed  Facility 

Capital  Cost 

506 

30"  pipe  - 780' 

$ 42,000 

339 

36"  pipe  - 280' 

18,000 

505 

36"  pipe  - 340' 

22,000 

338 

42"  pipe  - 2000' 

157,000 

508 

36"  pipe  - 260' 

16,000 

378 

36"  pipe  - 100' 

12,000 

TOTAL 

$267,000 

nil  1-9 


Category  II  - Alternative  Elements  Comon  in  Scope 
None 

Category  III  - Response  to  Reported  Drainage  Problems 

None  in  addition  to  those  reported  in  Category  I. 


EVALUATION  MATRIX  iiu  CREEK  de-onstration  area 


RUNOFF  QUALITY  SUMMARY 
MILL  CREEK  DEMONSTRATION  AREA 
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# Less  than  a total  of  0.5  inches  of  rainfall  in  any  one  day. 

* Concentrations  in  mg/liter  except  total  colifonn  which  is  in  MPN/100  ml. 
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RUNOFF  QUALITY  SUMMARY 
MILL  CREEK  UEMONSTRATION  AREA 
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Concentrations  are  approximate. 


RIBCO  URBAN  RUNOI  F AND  BASIN  DRAINAGE;  STUDY 


Mill  Creek  Oemonstration  Area 


Sub 


AHiniuiltvf 


tXiSTING  FACILITIFS 


PHOROSFD  FACIl  iTitS 


PIPE  DIAMETER 
OR  CHANNEL 

TYPE  BOTTOM  WIDTH  LENGTH 


MAX 

DEPTH  OF 
CHANNEL 


CHANNEL 
SIDE  SLOPES 

(Hon/  Vt*rl  ‘ 


6LEMEN1I 

NUMBtR  I 


t ST  IMA  It  U 
CAHIIAL  COST 


! Cnannet 


Criannel  i 40'  widtii 
\Z'  deptii 
3; 1 side  slopes 


Outlet 


Channel 


20’  widtn 
10'  deptn 
2:1  side  slopes 
Bank  protection 


20'  width 
10'  deptn 
2:1  side  slopes 
Bank  protection 


Cnannel 


Channel 


Channel  i 


Channel 


20'  widtn 
10'  depth 
2:1  side  slopes 


Parallel  j 14'  x 8 
Culvert  1 


Channel 


Cnannel 


20'  width 

9'  depth 

2:1  side  slopes 


Conduit 


Parallel  i 6'  width 
Channel  ! 5'  depth 

1:1  side  slopes 


Bank  protection 


Conduit 


Parallel 

Channel 


6'  width 
5'  depth 
1 ;1  side  slopes 
Bank  protection 


Cundui  t 


Parallel  6'  widtn 
Channel  ! 4'  deptn 

I 1:1  side  slopes 


Conduit 


Parallel 

Channel 


6'  width 
4'  depth 
1:1  side  slopes 
Bank  protection 


Parallel 

Channel 


Condui  t 


6'  width 
4'  depth 
1:1  side  slopes 
Bank  protection 


i Conduit 


Paral lei 
Channel 


6'  width 
4'  depth 
1:1  side  slopes 
Bank 


rotectioii 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Mill  Creek  Uemon  strati  on  Area 


Alter  MJtive 


EXISTING  FACILITIES 


PROPOSED  FACILITIES 


IPIPE  DIAMETER 
j OR  CHANNEL 

'boitom  width  length 


CHANNEl  MAX 

SIDE  SLOPES  DEPTH  OF 
IHori^  Vert)  CHANNEL 


ELEMENT 
NUMBER  TYPE 


ESTIMATED 
CAPITAL  COST 


Parallel 


54" 

50' 

Includes  inlet  A outlet 


Channel 


Bank  protection 


Paral lei  12'  x 5 
Culvert  50' 


Channel 


Channel 


6'  width 
4'  depth 
1:1  side  slopes 
Bank  protection 


Parallel  8'  x 4 
Culvert  50' 


Parallel  42 
Pipe 


I Channel 


Channel  18'  width 
3'  depth 
2:1  side  slopes 


Paral lei 

Pipe 

42 

Pa  ra 1 1 e 1 
Pipe 

42 

Parallel 

36 

RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 

AUenwiivf [ Sub  Bas.t.  Ml  H Creek  Detnons  tra  t tofi  Area 


eiEMENT 

NUMBER 

EXISTING  FACILITIES 

PROPOSED  FACIUTIES 

TYPE 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

LENGTH 

CHANNEL 
SIDE  SLOPES 
(Hon^  Vert  ) 

MAX 

DEPTH  OF 
CHANNEL 

TYPE 

ESTIMATED 
CAPITAL  COST 

360 

Channel 

4' 

5,000' 

2:1 

4' 

Drop 

Inlets 

16  drop  inlet  box 
structures 

$47,000 

369 

ChaRRel 

8' 

3,600' 

3:1 

4' 

Drop 

Inlets 

16  drop  inlet  box 
structures 

$47,000 

622 

Lake  Dollof f Outlet 

Outlet 

Concrete  weir  & 
spi 1 Iway  with  2' 
gated  outlet 

$4,000 

621 

Lake  Gene 

Outlet 

Outlet 

Concrete  weir  & 
spi 1 Iway  with  2’ 
gated  outlet 

$4,000 

1 



Tht*  Estimated  ('-apilal  Cost  for  each  element  includes  Contractor  profit.  Total  Estmwted  Capital  Cost  $6  *429 ,000 

■'iiqineefing,  legal  afKl  contiru}efM:ies  Inadditiort,  land  purchase  arul  Rot  nd  To  $6  400  000 

'Afverance  costs  are  included  where  land  is  rerjunerf  All  costs  are  fiased 
<jpon  June  1973  pnces. 
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HIBCO  UHBAN  HUNOFf  AND  BASIN  DBAINAGF  STUDY 


Aii«t.ji,ve IL_ s„i.H...,„  Mill  Creek  Uemon  strati  on  Area 


EXISTING  FACILITIES 

PROPOSED  FACILITIES 

tLtMf  NT 

TYPE 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

LENGTH 

CHANNEL 
, SIDE  SLOPES 
(Hon/  V>tl  ) 

MAX 

depth  of 
CHANNEL 

TYPE 

r 

ESTIMAUD 

capital  cost 

311 

Channel 

20' 

1,200' 

2:1 

20* 

Channel 

130'  width 
4.5'  depth 
3:1  side  slopes 

595 ,000 

66 

Channel 

20' 

5,350' 

2:1 

7' 

Channel 

60'  widtn 

7'  deptn 

3:1  side  slopes 

$699,000 

314 

Channel 

7' 

1,600' 

2:1 

7' 

Channel 

60'  width 

7'  deptn 

3:1  side  slopes 

$209,000 

316 

Channel 

20' 

550' 

3:1 

7' 

Channel 

60'  widtn 

7'  deptn 

3: 1 side  slopes 

572,000 

500 

Channel 

9' 

2,000' 

1:1  7' 

Channel 

20'  width 
10'  depth 
2:1  side  slopes 

$137,000 

L „ 

317 

Culvert 

14' 

200' 

0 

8' 

Parallel 
Culve rt 

14'  X 8' 

$98,000 

318 

Channel 

19' 

500' 

3:1 

7' 

Channel 

60'  width 

7'  depth 
3:1  side  slopes 

$65,000 

67 

Channel 

r-  ^ - - J 

10' 

2,100' 

3:1 

8' 

Channel 

60'  width 
7'  depth 
3:1  side  slopes 

$274,000 

320 

Culvert 

12' 

190' 

0 

' 

7' 

Parallel 

Culvert 

12'  X 7' 

$80,000 

68 

Channel 

7' 

2,200' 

3:1 

6' 

Channel 

40'  width 
3:1  side  slopes 

$201,000 

80 

Pipe 

18" 

200' 

Paral lei 
Channel 

6'  width 
5'  depth 
1:1  side  slopes 
Bank  protection 

$12,000 

322 

Pipe 

48" 

500' 

Parallel 

Channel 

6'  width 
5'  depth 
1:1  side  slopes 
Bank  protection 

$29,000 

323 

Pipe 

48" 

900' 

Pa  rallel 
Channel 

6'  width 
4'  depth 
1:1  side  slopes 
Bank  protection 

$44,000 

82 

Pipe 

48" 

1,100' 

Parallel 

Channel 

6’  widtn 
4'  depth 
1:1  side  slopes 
Bank  protection 

$53,000 

83 

Pipe 



48" 

500'  ! 

Paral lei 
Channel 

6'  width 
4'  depth 
1:1  side  slopes 
Bank  protection 

$24,000 

84 

*''Pe 

47" 

Parallel 
Channe 1 

6'  width 
4'  depth 
1:1  side  sloi>es 
Bank  protection 

$121,000 

331 

Pil>e 



36" 



1,200'  ■' 

Parallel 
Condui t 

...  J 

48" 

$109,000 

’ll  11-^0 
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RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Sul)  BdMrt  Creek  Perron  strati  on  Area 


EXISTING  facilities 

1 jPiPEOIAMtUH  CHANNEL  MAX 

element  oh  channel!  SIDESIOPES  iDEPTH  Of 

NUMBER  TYPE  BOTTOM  WVIDTH|  EENGTh  Ven  ) | CHANNEL  TYPE 


PROPOSFD  FACILITIFS 


FSTIMAIID 
CAPITAL  COST 


336  Pipe 


Parallel 

Pipe 

i 

42" 

$28,OOU 

Parallel  1 
Pipe 

42" 

, i 

tbb.OOO 

Parallel 

36"  1 

$72,UUO 

Parallel 

Pipe 

42" 

1 

$4  7,000 

Parallel  1 

Pipe  1 

1 

1 

$126,000 

Parallel  ^ 
Pipe  ! 

54"  ’ 

sr 

Includes  inlet  X outlet' 

$13,000 

Parallel  ' 
Pipe 

54"  j 

$11,000 

Channel 

8'  width 

5'  depth 

1:1  side  slopes 

Bank  protection  ' 

$49,000 

Parallel 

Culvert 

12’  X 5'  ! 

50' 

i 

$19,000 

Channel 

C width  1 
4'  depth  I 
1:1  side  slopes  j 
Bank  protection  ^ 

$121,000 

Paral lei 
Cul vert 

8'  X 4' 

50' 

1 

$13,000 

Parallel  | 
Pipe 

42"  j 

1 

$157,000 

1 

Parallel 

Pipe 

36" 

$22,000 

Parallel 

Pipe 

36" 

$18,000 

Parallel 

30" 

i $42,000 

HIBCO  UhBAN  RUNOFF  ANO  BASIN  DRAINAGE  STUDY 


Mill  Creek  Demonstration  Area 


IPiPf  OlAME  UR 
OH  CHANNEl 
jBOTTC>M  rtiDTH 


I CHANNE I 
I SIDE  SLOPES 
I (Hon/  Vt-H  ) 


MAX 

depth  of 
channel 


Parallel  96"  with  inlet  S 
Pipe  I outiet 


Parallel  10'  * 6 
Culvert 


vert 


Channel 


Channel 


40'  width 

5'  depth 

3:1  side  slopes 


Channel 


Channel  I 40'  width 
j 3'  depth 
I 3:1  side  slopes 


Channel 


Channel 


40'  width 
3'  depth 
3:1  side  slopes 


Parallel  1 36"  with  inlet  S 
Pipe  : outlet 


Channel 


Channel  Bank  protection 


Channel 


Channel  4'  width 

I 4'  depth 

] 2:1  side  slopes 


4'  width 
4'  depth 
2:1  side  slopes 
4.000' 


Channel 


Channel 


4'  width 
4'  depth 
2:1  side  slopes 


Channel  4'  width 
4'  depth 

2:1  side  slopes 
a nnn ' 


Channel | 4'  width 


PROPOSED  facilities 

TYPE 

ESTIMATED 
CAPITAL  COST 

RIBCO  URBAN  RUNOfF  AND  BASIN  DRAINAGE  STUDY 


[ 

EXISTINC 

1 F ACH  iriES 

PROPOSE  0 f ACfl  (TIES 

UtMENT 
NUMHt  R ' 

1 

TYPf  1 

PIPE  DIAMETER 
OR  CHANNEL 
flurroM  width 

LENGJH 

CHANNt  L ! 

Side  slopes  I 

(Hon/  Veit  ) 

MAX 

DEPTH  OF 
CHANNEL 

TYPf 

ESTIMATED 
CAPITAL  COST 

C Dianne) 

4*  widtn 
6*  depth 
2:1  side  si  ones 
b.500’ 

$136,000 

Channel  | 

1 

4'  width 
6'  depth 
2:1  side  slopes 
1^600; 

$40,000 

Channel  ^ 

\ 

4*  width 
6*  depth 
2:1  side  slopes 
4,000' 

$99,000 

Channel  1 

4'  widtn 
6'  depth 
2:1  side  slopes 

$173,000 

Station 

1 

j 

Pump  j 

Station 



70  cfs 

$151,000 

1 

Pump 

Station 

60  cfs 

1 1 

$129,000 

Mi  n-^3 


ELEMENT 

number 

tXISIlNG  FACILIIIi-S 

PROPOSED  FACILITIES 

TYPE 

PIPE  UlAMf  1 EH 
OH  CHANNEL 
BOTTOM  W1PTH 

t ENG1 H 

CHANNEl 
SIOL  SI  OPES 
iHon/  Vert  I 

MA> 

DEPTH  OF 
CHANNEL 

TYPE 

ESTIMATED 
CAPITAL  COST 

661 

done 

Ho1(jifl9 

Pond 

4 AF 

1 .83  acres 

$26,000 

r 



r 

_ . . _J 



1 

The  Esiimated  Capnal  Cost  <or  each  elemefit  includes  Contractor  profit 
*’nq»neering.  legal  and  contingencies  In  addition,  land  purchase  and 
severance  costs  are  .nciuded  where  lar>d  »s  required  AM  costs  are  based 
upon  June  1973  prices 


Total  Estimated  Capital  Cost  $6, 748,000 

Round  To  $6,700,000 


MHl-24 


ttiBCO  UH8AN  HUNOFF  AND  BASIN  DRAINAGE  STUDY 


Suh  Hill  Creek  Detnonstralion  Ared 


1 

1 XISI  iNe 

i F ACllimS 

1 

( 

FLtMFNT! 

NUM8F  H 1 1 VPF  1 

PIPF  DIAMtTFH 
OH  e'HANNU 
BOTTOM  WIDTH 

1 

1 rNorn  j 

CMANNt 1 1 

SlOL  SLOPES  1 
iHori/  Veil  1 

MAX 

depth  of 

CHANNF 1 

1 - , 

HHOPOSt  D F ACIL  ITIFS 


P-4  ji  ; Propo^eJ  ;PL-lj66  Wdters'^d  Project 
P-7  ; Allocate^  to  ’lill  Creek^  1 


r 

Statiunsj 


P-4  Si  ; Proposed  PL-b66  *Jatershed  Projeqt 
P-7  Allocated  to  Mill  Creek 

Liiannel  j 

Sy:»teii6  . I 

3bD  Pipe  , 9u"  I IbJ*  ; 


Pump  1 1 ,250  cfs 
Station  ; 


FSTIMATE  D 
CAPITAI  cost 


SI. 543,000*’ 


Channel  | Includes  P-4,  4A,  4b,  j $2 ,b93,iK)0*^ 
] 13.  14.  11,  15.  16,  } 

• P-7  and  P-8  ' 


Parallel  [ Three-46" 
Pipe  I 


S133.000 


3'j6  Cnannel  i lU' 


71  i Pipe 


70'  ) 2:1 


3/2  ' Channel  j o'  j 200'  I 2:1 


Channel  i Bank  protection 


Parallel  ! Two-96" 
Pipe  I 


Channel  j Bank  protection 


S128.000 


509  ■ Cnannel 


8'  I 3.540'  I 2:1 


Channel  j Bank  protection 


5114,000 


360  Cliannel 


5,000'  ! 2:1 


621  .40  existihg  outlet  control  - Latje  Geneva 


Drop  16  drop  inlet  box  $47,000 

Itilets  ! structures 

I 5'  head  loss 

^ 

Outlet  I Concrete  weir  spillway  $4,000 
qated  Z'  diant'ter 
outlet 


1 J 1 Pipe 


36"  ; 256' 


ulO  Cnannel  8'  ' 3,600’  | 3:1 

^ I 

360  , Cnannel  4’  |4,5b0'  j 2; I 

j ! 

622  I do  existing  outlet  cont(-ol  - Lake  Oolloff 

j 

3/8  ! Pipe  18"  I lOO' 


Parallel 

Pipe 

1 42" 

1 

Drop 

14  drop  inlet  box 

Inlets 

structures 

b'  head  loss 

Drop 

16  dron  inlet 

box  structures 

b'  head  loss 

$20,000 


Outlet  Concrete  weir  spillway  j $4,000 
witn  2'  qated  outlet 


Parallel  36"  with  inlet  and  | $12,000 

Pipe  outlet  i 


bOo  Pipe  lb"  260' 

34/  i Cnannel  2'  1.430'  21 


Parallel  36" 
Pipe 


Diversion  24" 
P i ne 


Parallel  42" 
Pi  pe 


$lb/,000 


Represents  that  portion  of  tne  total  pumiinq  plant  and  channel 
costs  required  to  accoumodate  runoff  from  Hill  Creek.  The  othet 
portion  is  included  in  the  Li»<er  Green  River  Sub-ltasin  costs. 
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HIBtU  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


c , „ Mill  Creek  Uemon  strati  on  Area 
SuIj  B.tsin  , . 


EXISTING  FAClLlTliS 


PROPOSED  FACILITIES 


IPIPE  DIAMETER  CI'aNNeI  MAX 

ELEMENT  | OR  CHANNEl  mDF  SLtjPES  , DEPTH  OF  | 

NUMBER  TYPE  |bOTTOM  WiDTlI'  LENi.TH'  h.j.,/  .'eri  i lHANNFL  FYPE  | 


JOY  I Pipe 


IS"  ilBt)' 


Parallel  36' 
Pipe 


i ESTIMAIi  D 
I CAPITAL  COST 


6J6  Pipe 


12"  780' 


Parallel  : 30" 
Pipe  ! 


82  i Pipe 


83  TPipe 


84  Pipe 


331  Pipe 


48"  1,100' 


! Parallel  I 


Pipe  : A'  deptii 

I 1 ;1  side  slopes 

I Bank  protection 

Parallel  | 6'  width 
Channel  i 4'  depth 

; 1:1  side  slopes 
1 I Dank  protection 

Parallel 

Channel  i ^ depth 

111  side  slopes 
'■  Bank  protection 

Parallel  1 48" 

Pipe  i 


I $63,000 


$24,000 


$121,000 


$109,000 


332  Pipe 


Parallel  48" 
Pipe 


$64,000 


85 I Pipe 


Parallel  [ 48" 
Pipe  1 


$109,000 


334  I Pipe 


Parallel  I 42" 
Pipe  i 


336  Pipe 


Parallel  42" 
Pipe 


$55,000 


86  Pipe 


12"  1,100' 


Parallel  36" 
Pipe 


$72,000 


Th**  E Cosf  ti>f  «».« f-  iTH  Coot<«ii  {of  p'0*t| 

i*nq»f»»?fnnq.  leqtil  jik!  ront'oqpnr In  .Klilition.  Unii  puf«  diul 
wytt-ifvi*  roMs  .ifp  Ufwl  n ri<f|Oi'P(l  AM  rosts  jff  Uiwl 

uiw»n  lone  I’E^'iprwpS 


Total  E Capital  C(jst  $b,  76b  »000 

Ri.iind  To  $5,800,000 
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REGIONAL  SUB-BASIN  P-3 


MILLER  CREEK  DEMONSTRATION  AREA 


GENERAL  DESCRIPTION 

The  Miller  Creek  sub-area  is  located  on  Puget  Sound  north  and  west 
of  the  Seattle-Tacoma  Airport.  The  stream  flows  south  and  southwest  and 
drains  the  mid-upper  portion  of  the  Lower  Puget  Sound  Sub-Basin  (see 
separate  evaluation  for  the  Lower  Puget  Sound  Sub-Basin). 

The  geography  of  the  sub-area  is  variable.  There  is  a plateau 
area,  with  eroded  valleys  along  the  seaward  side  that  are  created  by  over- 
land flow.  The  sub-area  also  has  numerous  land  sinks  or  depressions,  an 
ancient  glacial  feature  that  is  predominate  throughout  the  Puget  Sound 
area.  The  sub-area  boundaries  are  delineated  primarily  by  natural  features, 
such  as  hill  crest  lines  and  saddles.  Where  the  sub-area  boundary  passes 
through  urbanized  areas,  man-made  features  (street  gutters,  etc.)  align 
the  watershed  boundary.  Numerous  small  streams  flow  into  Miller  Creek  and/ 
or  the  natural  sinks  within  the  sub-area. 

Stream  Category  Drainage  Area  Discharge 

Miller  III  8.9  sq.  mi.  Puget  Sound 

Miller  Creek  may  be  considered  a f loodway-zone  stream  throughout 
most  of  its  reach,  with  a pastoral  zone  in  the  upland  bog  and  marsh  areas. 
This  creek  drains  from  Arbor  Lake  southerly  to  the  northwest  corner  of  the 
airport,  then  southwesterly  to  its  outflow  into  Puget  Sound.  Principal 
features  of  the  sub-area  are  the  Burien  comnercial  area;  Sea-Tac  Airport, 
and  the  highway  system  SR509  and  SR518.  There  is  no  gaging  station 
for  this  stream.  The  drainage  area  is  approximately  nine  square  miles  and 
the  stream  extends  the  entire  length  of  the  sub-area,  changing  in  elevation 
about  400  feet  as  measured  from  the  Arbor  Lake  area  to  Puget  Sound. 

Land-use  development  is  tabulated  in  the  table  below  for  existing 
conditions  (1970-1972),  and  for  the  projected  year  2000  Comprehensive  and 
Corridor  Land  Use  Plans.  Single-family  residential  development  is  the 
predominant  land  use  for  all  three  categories.  The  projected  trend  will 
be  for  a 3 percent  reduction  in  single-family  units,  and  3 percent  increase 
in  multiple  family  use.  All  existing  vacant  land  {2%)  will  be  altered  by 
development  by  the  year  2000. 


Mi  1 ler-1 


PERCENT  OF  SUB-AREA  IN  SPECIFIED  LAND  USES 


Land 

Existing 

P.S.G.C.  Land 

Use  Project 

Use 

(1  970-72) 

Comprehensive 

Corridor 

Single  Family 

75 

72 

72 

Multiple  Family 

5 

8 

8 

Commercial /Services 

7 

8 

8 

Govt,  and  Educ. 

2 

2 

2 

Industrial 

1 

1 

1 

Parks/Dedicated  Open  Space 

5 

5 

5 

Agriculture 

Airports,  Railyards, 
Freeways,  Highways 

3 

4 

4 

Unused  Land 

2 

0 

0 

Water 

Total 

100 

100 

100 

Total  Impervious 

35 

36 

36 

Jurisdictions  in  the  sub-area  are  King  County,  Port  of  Seattle, 
and  the  City  of  Normandy  Park.  Only  a small  portion  of  the  sub-area  is 
serviced  by  Metro.  The  community  of  Burien  is  within  the  sub-area. 

Small  special -interest  groups  and  concerned  individuals  in  the  sub-area 
have  expressed  interest  in  helping  to  plan  future  action  to  curb  detri- 
mental effects  upon  the  natural  streams  such  as  water  pollution  and  land 
erosion.  One  such  citizen  agency  is  the  King  County  Environmental  Deve- 
lopment Commission.  Another  (that  is  working  with  King  County  on  drainage 
problems)  is  the  Miller  Creek  Drainage  Basin  Committee. 

NATURE  OF  EXISTING  DRAINAGE  SYSTEM 

The  nature  of  the  drainage  systems  are  fairly  similar  throughout 
the  entire  sub-area.  This  is  due  to  the  predominate  land-use,  single- 
family residential.  There  are  several  lakes  and  numerous  "pot  holes"  or 
sinks  that  act  as  storage  ponds  during  wet  weather.  There  are  wetlands 
within  the  sub-area  consisting  of  marshes  and  bogs  in  level  lowlands  and 
lake  perimeters  that  act  to  moderate  runoff  rates. 

Man-made  facilities  in  the  drainage  system  consist  primarily  of 
street  culverts  and  storm  sewers.  The  Port  of  Seattle  is  constructing  a 


•i 
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large  holding  pond  northwest  of  the  Seattl e-Tacoma  Airport.  For  the  most 
part,  man-made  drainage  systems  are  incomplete  and  depend  upon  the  natural 
system  for  final  transport  of  storm-water.  These  partial  systems  often 
create  erosion  and  water-quality  problems. 

It  is  quite  obvious  that  within  this  predominately  residential 
area,  streams  are  important  recreational  and  aesthetic  assets.  The  stream 
is  used,  in  part  however,  as  a dump  by  thoughtless  individuals  in  both 
residential  and  commercial  areas.  This  careless  action  destroys  a poten- 
tially valuable  and  attractive  amenity  in  both  the  social  and  natural 
envit  uiiment. 

DRAINAGE  PROBLEMS 


Major  problems  in  the  Miller  Creek  sub-area  are  wide-spread,  exist- 
ing not  only  along  the  creek  (flooding,  sedimentation),  but  also  in  natural 
sink  or  land  depression  areas  located  some  distance  from  the  natural 
drainage  course.  It  is  significant  to  note  that  the  problems  that  presently 
exist  are  of  a magnitude  similar  to  those  anticipated  for  the  year  2000. 

This  is  because  the  projected  change  in  percent  imperviousness  from  present 
conditions  to  future  conditions  is  insignificant. 

Flooding,  ponding,  soil  erosion  and  sedimentation  problems  are  dis- 
tributed over  the  entire  sub-area,  but  are  most  severe  near  the  main 
channel  of  Miller  Creek  and  in  the  lower  reaches  of  the  stream.  Tub  Lake 
has  received  oil  seepage  from  an  old  dump  site.  Reported  property  damages 
obtained  from  local  agencies  placed  the  average  annual  loss  for  Miller 
Creek  sub-area  at  $40,440. 

The  results  of  hydrologic  analysis  indicate  no  significant  difference 
between  the  Comprehensive  and  Corridor  Land  Use  Plans.  Therefore,  the 
drainage  alternatives  presented  herein  are  applicable  to  both  plans. 

BASIC  ISSUES  AND  STATUS  OF  DRAINAGE  PLANNING 


The  planning  agencies  that  would  plan  and  eventually  take  action 
to  alleviate  or  minimize  the  above  mentioned  problems  consist,  in  part,  of 
the  jurisdictional  agencies  in  the  Miller  Creek  sub-area  plus  the  State 
Highway  Department  which  has  constructed,  and  may  eventually  extend  free- 
ways in  the  sub-area.  The  Port  of  Seattle  conducted  a study  of  Miller 
and  Des  Moines  Creeks,  in  which  the  water  quality,  biological  conditions, 
and  hydrologic  capacities  of  the  two  streams  were  investigated. 

King  County  has  a comprehensive  drainage  plan  for  Miller  Creek 
that  has  been  stopped  by  a citizen  suit  contending  that  the  environmental 
damage  is  unacceptable. 

At  a Miller  Creek  RIBCO  Community  Meeting,  November,  1973,  various 
alternative  methods  to  alleviate  flooding  in  the  Miller  Creek  sub-area 
were  discussed.  The  following  five  general  alternatives  were  presented; 
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(1)  continuation  of  present  trends,  (2)  storm  water  diversion  facilities, 
(3)  flood-plain  management,  (4)  channelization,  and  (5)  watershed 
management. 


I 


i 

1 

I 


Of  the  five  alternatives  presented,  watershed  management  was 
selected  as  the  most  favorable  alternative.  Storm  water  diversion  faci- 
lities, continuation  of  present  trends,  flood  plain  management,  and 
channelization  were  rejected. 

In  view  of  the  above  preference,  the  alternatives  considered  for 
this  sub-area  are  quite  similar. 

Staff  members  from  the  King  County  Public  Works  Department,  Hydraulics 
Division,  and  representatives  of  the  Citizens  Stream  Advisory  Comnittee 
have  reviewed  the  initial  alternative  plans  for  drainage  developed  by  this 
RIBCO  Study  for  the  Miller  Creek  sub-area.  A third  alternative  has  been 
developed  with  suggestions  received  from  the  City  of  Normandy  Park  and  the 
Water  Quality/Drainage  Committee  of  the  Sea-Tac  Conmunities  Plan. 

ALTERNATIVE  PLANS  FOR  PROPOSED  DRAINAGE  CONTROL 

The  existing  drainage  system  of  the  Miller  Creek  sub-area  as  described 
by  local  agencies,  was  evaluated  by  computer  simulation  that  applied  the 
region's  10-year  storm  to  P.S.G.C.  year  2000  land  use.  Drainage  problems 
thus  identified  were  analyzed  and  possible  solutions  provided  in  development 
of  alternative  plans  for  drainage  control  as  described  below. 

ALTERNATIVE  PLAN  I 

General  Concepts 

This  alternative  makes  use  of  seven  holding  ponds,  combined  with 
limited  improvements  along  the  creek  to  accommodate  flows  in  excess  of  the 
capacity  of  the  natural  stream.  From  computer  model  simulation,  it  was 
found  that  the  holding  ponds  alone,  with  no  channel  improvements,  did  not 
have  sufficient  capacity  to  prevent  major  flooding  along  the  creek.  There- 
fore, both  holding  ponds  and  improved  channel  sections  are  necessary  to 
alleviate  flooding. 

Major  Features 

Major  features  of  this  system  can  be  grouped  into  three  broad  cate- 
gories: holding  ponds,  enlarged  conduit  capacities  (or  parallel  pipelines), 

and  enlarged  natural  channel  capacities.  Rather  than  "rebuild"  the  existing 
natural  channels  to  accommodate  flows,  a diversion  structure  and  pipeline 
were  used.  In  this  manner,  flow  exceeding  the  capacity  of  an  existing 
natural  reach  of  the  creek  will  be  diverted  to  a parallel  concrete  pipeline, 
which  will  later  discharge  the  excess  flow  into  the  creek  where  the  capacity 
of  the  natural  creek  will  be  sufficient  to  handle  the  total  flow.  Use  of 
combined  flows  was  selected  primarily  because  the  citizens  of  Miller  Creek 
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voted  unanimously  against  channelization  (concrete  lining  and  rip-rapping) 
of  natural  stream  courses.  A second  reason  this  limited  diversion  was 
selected  was  because  the  natural  channel,  in  reaches  located  northwest  of 
the  Seattle  Tacoma  Airport,  would  need  to  widened  40  to  60  feet.  This 
widening,  required  to  accommodate  the  design  flows,  would  require  the  re- 
moval of  homes  or  other  structures. 

Cost 

Cost  for  Alternative  Plan  I is  estimated  to  be  $4,700,000. 

ALTERNATIVE  PLAN  H 

General  Concept 

This  alternative  is  identical  to  Alternative  Plan  I,  previously 
mentioned,  except  that  a major  trunkline  (73  inch  conduit)  intercepts  flow  in 
the  "five  corners"  area  of  Burien,  and  carries  it  southwesterly  along 
Sylvester  Road  to  Puget  Sound. 

Major  Features 

Most  features  of  this  alternative  are  the  same  as  those  of  Alter- 
native Plan  I,  except,  that  instead  of  directing  flow  from  the  "five 
corners"  area  into  Miller  Creek,  the  flow  is  directed  into  a trunkline 
which  conveys  the  flow  to  Puget  Sound.  By  diverting  335  cfs  from  Miller 
Creek,  the  reaches  of  Miller  Creek  to  be  Improved  southwesterly  of  1st 
Ave.  So.  need  not  be  sized  as  large  as  designed  for  Alternative  Plan  I. 

C^sjt 

The  cost  for  Alternative  Plan  II  is  estimated  to  be  $6,300,000. 
ALTERNATIVE  PLAN  HI 

Genera  1 Concept 

This  alternative  is  identical  to  Alternative  Plan  II,  previously 
mentioned,  except  that  the  Port  Pond  is  increased  in  capacity,  two  addi- 
tional holding  ponds  are  located  downstream  from  the  Port  Pond,  and  the 
most  downstream  reach  of  Miller  Creek  utilizes  flood  plain  zoning.  The 
two  additional  holding  ponds  not  only  reduce  the  peak  flows  in  the  lower 
portion  of  Miller  Creek,  but  also  eliminate  the  need  for  diversion  pipe- 
lines and  enlarged  conduits  downstream  from  the  Port  Pond  to  the  inter- 
section of  First  Avenue  South. 

The  number  of  parallel  pipelines  required  along  Miller  Creek  be- 
tween Arbor  Lake  and  the  Port  Pond,  especially  the  reach  downstream  of 
the  Freeway  (State  Highway  509)  could  be  reduced  by  utilizing  holding 
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ponds  along  or  adjacent  to  the  creek.  To  more  fully  investigate  the 
possibility  of  additional  holding  ponds  in  this  reach,  the  availability 
of  appropriate  land  for  holding  pond  sites  would  have  to  be  studied. 

Major  Features 

Most  of  the  features  for  this  alternative  are  the  same  as  those 
of  Alternative  II,  except  for  the  following  changes  or  additions: 

1.  The  Port  Pond  (Element  41)  is  increased  in  capacity  from  its 
present  total  capacity  of  32  AF  to  a total  capacity  of  160  AF. 

2.  A 3 AF  holding  pond  (Element  29)  is  to  be  located  about  0.7 
mile  downstream  from  the  Port  Pond. 

3.  A 4 AF  nolding  pond  (Element  44)  is  to  be  located  about  1-1/2 
miles  downstream  from  the  Port  Pond. 

4.  The  diversion  to  conduit  at  the  mouth  of  Miller  Creek,  as 

shown  in  Alternative  II,  will  not  be  required  because  the  lands  immediately 
adjacent  to  the  creek  will  be  allowed  to  flood  for  short  durations  during 
heavy  storms. 

Cost 

The  cost  for  this  alternative  is  estimated  to  be  $6,900,000. 
PEAK-FLOW  COMPARISONS 

The  following  table  indicates  10-year  peak  flows  with  existing 
facilities  and  land  use,  and  with  alternative  drainage  management  solutions 
for  the  year  2000. 


COMPARISON  OF  lO-YEAR  PEAK  FLOWS 
(Cubic  Feet  Per  Second) 

Existing  Land  Use 


Existing 

Existing 

A1 ternative 

A1 ternative 

A1 ternative 

Location 

Facil ities* 

Facil i ties* 

Plan  I 

Plan  II 

Plan  III 

S.  136th 

St.  & SR509  165 

165 

250 

250 

250 

SR  618 

200 

200 

350 

350 

350 

S.  160th 

St.  70 

70 

240 

240 

40 

* Flows  shown  are  lower  than  Alternative  Plan  flows  because  of  restrictions 
in  streamways  which  create  uncontrolled  flooding.  Alternative  Plans 
have  been  formulated  to  eliminate  all  flooding. 
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Lpcation___^__ 

Existing 
facjjl.i  tie_sj* 

Existing 
_ Facil ities* 

A1 ternati ve 
PJaji 

A1 ternati ve 
Plan  II 

A1 ternative 
_Pla_n_J_n_ 

1st  Ave.  S. 

480 

480 

520 

310 

120 

Shorebrook  Dr' 

ive  110 

no 

160 

160 

160 

Mouth 

100 

100 

- 

- 

440 

Sylvester  Rd. 

Trunkline  - 

- 

- 

260 

260 

ENVIRONMENTAL^  ASSESSMENT  0£  A k TE_R NA Jj V E_  PLANS 

Field  inspections  were  made  to  judge  the  applicability  of  the  sug- 
gested alternative  plans  for  this  sub-area.  This  procedure  was  followed 
throughout  the  RIBCO  Study  for  development  of  alternative  plans  for  the 
various  regional  sub-basins.  The  inspections  were  based  upon  the  alterna- 
tive evaluation  procedure  which  identified  34  unique  criteria  grouped  in 
general  categories  as  follows;  1)  Effectiveness,  2)  Human  Values, 

3)  Environmental  Factors,  4)  Implementation,  and  5)  Resource  Requirements. 
The  various  structural  elements  in  the  alternative  plans  were  checked 
against  the  appropriate  criteria  and  the  various  non-structural  elements 
were  reviewed  for  their  relationship  to  existing  and  probable  future 
developments.  The  criteria  rating  total  for  Alternative  Plan  I,  which 
employs  storage,  diversion,  and  new  conduit,  was  a negative  12  on  a scale 
ranging  from  positive  108  to  negative  108.  The  total  evaluation  rating 
for  Alternative  Plan  II,  which  employs  storage,  diversion,  new  conduit, 
and  a major  trunk! ine,  was  a negative  14.  The  total  evaluation  rating 
for  Alternative  Plan  III,  which  employs  maximum  storage,  limited  stream- 
side  diversion,  new  conduit  and  a major  trunkline,  was  a positive  8. 

Alternatives  I and  II  received  negative  ratings  for  effectiveness, 
although  both  are  believed  to  be  successful  for  controlling  flood  damage 
within  the  design  level  storm.  Alternative  Plan  III  received  a positive 
rating  for  effectiveness  based  in  part  on  erosion  control  potential  and 
general  reliability.  All  three  alternatives  allow  development  adjacent 
to  the  streams,  and  therefoi-e  may  result  in  serious  consequences  to 
stream  side  properties  due  to  flooding  beyond  the  design  le''el  stonii. 

All  three  alternatives  present  rather  difficult  maintenance  problems. 
Reliability  of  Alternatives  I and  II  is  questionable  due  to  the  extensive 
reliance  on  diversion  systems. 

All  three  alternative  plans  received  positive  ratings  for  promotion 
of  human  values  as  they  will  allow  maximum  development  of  land  within  the 
sub-area  and  they  do  not  require  displacement  of  people.  None  of  the 
alternatives,  however,  provide  multiple  use  potential  nor  would  they  signi- 
ficantly enhance  community  cohesion  through  the  preservation  or  designation 
of  broad  greenways . 

Negative  ratings  were  received  by  both  Alternatives  I and  n for 
environmental  factors.  The  primary  basis  for  this  rating  was  the  exten- 
sive alteration  of  the  natural  system  as  well  as  the  potential  effects 
upon  wildlife  and  vegetation.  Alternative  Plan  III  received  a positive 
rating  for  environmental  factors  due  to  minimal  alteration  of  the  natural 
system.  All  three  alternative  plans  should  enhance  aquatic  life  potential 
as  well  as  improve  water  quality  and  assure  low  flow  conditions. 
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The  implementation  possibility  of  all  alternative  plans  is  judged 
to  be  relatively  difficult  because  of  the  degree  of  jurisdictional  coope- 
ration necessary,  the  significant  land  acauisition  involved  and  the 
necessity  to  accomplish  drainage  control  within  this  sub-area  in  the 
immediate  future. 

All  plans  incorporate,  to  some  degree,  drainage  concepts  supported 
by  the  general  public  in  the  sub-area.  Negative  ratings  for  resource 
requirements  were  given  to  all  alternative  plans  because  of  the  high 
energy  and  material  requirements  necessary,  as  well  as  the  extensive 
capital  outlay  needed  to  accomplish  either  alternative  plan. 

One  important  element  in  all  alternatives  is  the  proposal  to  use 
storage  areas  in  the  upper  sub-area.  This  treatment,  if  it  is  to  be  part 
of  the  chosen  alternative  for  Miller  Creek  sub-area,  should  be  implemented 
as  an  early  organized  effort.  Any  one  of  the  holding  pond  sites  designated 
in  the  alternative  plans  that  is  eliminated  by  development  will  necessitate 
the  use  of  a more  structural  treatment  than  the  alternative  plans  can 
accommodate.  This  issue  should  be  brought  to  the  attention  of  all  citizens 
and  their  local  agencies. 

The  extensive  use  of  diversion  pipeline  in  the  natural  areas  of  the 
stream,  as  contemplated  in  both  Alternative  Plans  I and  II,  would  need  to 
be  accomplished  with  extreme  care.  The  diversion  pipelines  do  not  impact  3 

the  stream  channel  per  se,  but  could  have  potentially  harmful  effects  upon  ' 

the  wildlife  and  natural  vegetation  typical  of  the  natural  stream  course 
along  which  they  must  pass.  ■ 

CONCLUSIONS  J 

Alternative  Plan  III  is  superior  to  either  Alternative  Plan  I or  1 

II,  because  of  its  ability  to  control  stream  flow  without  impacting 

natural  channels  or  streamways.  Benefits  received  from  the  major  trunk-  ; 

line  diversion  alone  as  suggested  in  Alternative  Plan  II  are  relatively 
insignificant  when  compared  to  the  tremendous  cost  for  this  facility.  The 
designation  of  necessary  storage  areas  must  be  accomplished  if  any  of  the 
alternative  plans  are  to  work  effectively  and  if  the  sub-area  is  to  avoid  ' 

channelization  or  diversion  of  the  entire  stream  course.  ! 

5 

King  County,  the  Port  of  Seattle,  and  the  City  of  Normandy  Park  j 

should  establish  an  effective  agreement  on  a master  drainage  plan,  that 
incorporates  the  conditions  of  Alternative  Plan  III.  Both  agencies  then 
should  move  to  implement  those  portions  of  the  plan  falling  within  their 
own  jurisdiction. 

The  basic  issue  appears  to  be  which  local  agency  or  agencies  will 
have  jurisdiction  and  responsibility  for  control  of  urban  drainage  and 
related  flood  damage  problems  in  the  Miller  Creek  sub-area.  The  County 
should  have  responsibility  for  control  of  drainage  and  flood  damage,  and 
the  City  of  Normandy  Park  and  the  Port  of  Seattle  should  participate  in 
drainage  master  plan  development  and  execution  of  necessary  solutions 
within  their  jurisdiction. 


iJ 
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EARLY  ACTION 


In  addition  to  the  immediate  need  for  development  of  a drainage 
master  plan  and  designation  of  jurisdictional  leadership  within  this 
demonstration  area,  certain  physical  features  of  the  alternative  plans, 
presented  herein,  appear  to  be  generally  applicable  to  any  drainage  plan 
which  may  be  forthcoming  as  well  as  both  suitable  and  desirable  for  early 
implementation  within  the  next  ten-year  period.  These  features  are  pre- 
sented in  the  three  categories  previously  defined. 

FACILITY  RECOMMENDATIONS 


The  business  district  in  Burien  has  experienced  frequent  flooding 
and  it  is  recommended  that  the  present  inadequate  drainage  system  be 
improved. 

The  second,  and  equally  important,  recommendation  is  that  of  pre- 
serving the  existing  natural  drainage  system.  Early  implementation  in 
this  regard  should  be  to  construct  holding  ponds,  or  improve  existing 
lakes  and  holding  ponds. 

The  following  specific  early  implementation  items  encompass  the 
above  described  recommendations,  and  include  two  additional  recommendations 
to  correct  reported  drainage  problems. 

Category  I - Common  Alternative  Elements  (as  per  Alternative  I) 

Estimated 

Element  Number  Proposed  Facility  Capital  Cost 


41 

holding  pond,  39.5  Acre-Feet 

$380,000 

205 

holding  pond  outlet 

11,000 

55 

holding  pond,  7 Acre-Feet 

47,000 

200 

holding  pond  outlet 

5,000 

64 

holding  pond,  2.8  Acre-Feet 

35,000 

204 

holding  pond  outlet 

7,000 

221 

holding  pond,  3.5  Acre-Feet 

18,000 

206 

holding  pond  outlet 

11,000 

34 

holding  pond,  110  Acre-Feet 

44,000 

207 

holding  pond  outlet 

4,000 

TOTAL  $562,000 


Category  II  - Alternative  Elements  Common  in  Scope 
None 
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Category  III  - Response  to  Reported  Drainage  Problems 


Element  Number 


Proposed  Facility 


Estimated 
Capital  Cost 


201 

holding  pond,  5.5  Acre-Feet 

$ 35,000 

202 

30" 

pipe 

- 

4500' 

240,000 

128 

42" 

pipe 

- 

550' 

43,000 

158 

42" 

pipe 

- 

650' 

51,000 

220 

24" 

pipe 

- 

900' 

37,000 

219 

30" 

pipe 

- 

2600' 

139,000 

218 

36" 

pipe 

- 

1800' 

117,000 

217 

42" 

pipe 

- 

2400' 

189,000 

216 

30" 

pipe 

- 

3200' 

171,000 

215 

36" 

pipe 

- 

500' 

33,000 

214 

60" 

pipe 

- 

1000' 

119,000 

213 

33" 

pipe 

- 

1000' 

59,000 

212 

54" 

pipe 

- 

3400' 

359,000 

211 

42" 

pipe 

- 

1500' 

118,000 

TOTAL 

$1,710,000 

I 

i 

I 


i 

i 
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EVALUATION  MATRIX  . miller  CRIlK  OLMa.STRATKKI  AREA 


RUNOFF  QUALITY  SUMMARY 
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* Less  than  a total  of  0.5  inches  of  rainfall  in  any  one  day. 

* Concentrations  in  mg/liter  except  total  coliform  which  is  in  MPN/100  ml 

* Maximum  flow  in  diversion  trunkline  = 260  cfs. 


RUNOFF  QUALITY  SUWRY 
HILLER  CREEK  DEMOfISTRATION  AREA 


er  except  total  colifonp  which  is  in  MPN/ 100  ml. 
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MILLER  CREEK  DEMONSTRATION  AREA 


# Less  than  a total  of  0,5  inches  of  rainfall  in  any  one  day. 

* Concentrations  in  mg/liter  except  total  coliform  which  is  in  MPN/100  ml 
**  Maximum  flow  in  diversion  trunkline  = 260  cfs. 


RUNOFF  QUALITY  SUMMARY 
MILLER  CREEK  DEMONSTRATION  Af£A 


ioncentrations  in  mg/liter  except  total  colifortn  which  is  in  MPN/100  ml. 


HIBCO  UHBAN  HUNOff  AI\JD  BASIN  DHAINAGE  SIUDY 


Miller  Creek  Oemonstrati on  Area 


EXISTING  EACH  HIES 


PHOPOSED  E AC"  ITIES 


PIPE  UIAMEIEH  I CHANNEL  MAX 

element  or  channel!  I SIDE  SLOPES  DEPTH  OF 

NUMBER  TYPE  iBOTTOMW  UEHi  LENGTH  I Vun  | CHANNEL  TYPE 


i EStlMAIE  D 
I CAPi  Al  COST 


60  Pipe 


Parallel  j 36" 
Pipe  I 


59  Pipe 


12"  300' 


Parallel  ! 36" 
I Pipe  1 


58  I Pipe  ! 36"  j 280' 


Parallel  | 42" 
Pipe 


$22,000 


55  I iicne 


Holding  ' 7 AF 
Pond  2.3  acres 


$47,000 


Parallel  36 
Pipe 


$46,000 


54"  ; 2,600' 


Parallel  i 42" 
Pipe 


! $204,000 


Holding  ; 5.5  AF 
Pond  I .9  acres 


: $35,000 


36"  550' 


1,200'  ’!  3;1 


Channel  I 3.5'  800'  1.5:1 


Pipe  30" 

. 4,500' 


Parallel  42" 
Pipe  ; 

- - _-_4 

Parallel  ' 42" 
Pipe 


4.5'  Diversion  48" 
Pipe 


Inlet/  I To  48" 
Outlet 


3'  Diversion  30" 
Pipe 


$240,000 


j $43,000 


$51,000 


$109,000 


Inlet/  I To  30" 
lOutlet 


Channel  T 3.5'  |1  ,700'  1.5:1 


Diversion  43"  including  inlet/ 
Pi  lie  ; Outlet  strut. 


$162,000 
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RI8C0  URBAN  RUNOFt  AND  BASIN  DRAINAUL  SiUu 


Siih  h.imm  Hiller  Creek  Hemonst ration  Area 


I 

i 

EX(STlN( 

3 FACILITIES 

PIPE  diameter! 

1 

CHANNEL 

MAX, 

ELEMENT! 

OR  CHANNEL 

i 

SIDE  SLOPES 

depth  of 

NUMBER  I 

TYPE 

BOTTOM  WIDTh| 

1 LENGTH 

(Huri/  Veri  ) 

i CHANNEL 

PROPOSED  FACILITIES 

1 

1 

TYPE  1 

FMiMAIKv 

' THiIA’  ; • 

Parallel  . 
Pipe 

54" 

SI  1 .100 

Di  version 
Pipe 

4B" 

Sib,  j 1 1 

Paral lei 
Pipe 

4D" 

S9,.i..  ■ 

Diversion 

Pipe 

4b" 

‘ S23,UJO 

Diversion 

48" 

S55.000 

Channel  i 


Channel  b'  t.OOO'  .S.l 


Culvert  ■ 

Extension  of  84"  cul  - 
vert  to  Port  Pond 
(500') 

$54,000 

Di  version 
Pipe 

30" 

' $37,000 

Inlet/  : 

Outlet  ! 

To  30“ 

$4,000 

Parallel 

Pipe 

36" 

$7,000 

Di  version 
Pipe 

30" 

$53,000 

Holding  1 
Pond  1 

2.8  AF 
1.4  acres 

$35,000 

Pipe 

36" 

100’ 

$.1.  I'lO 

Parallel 

30" 

$5,000 

IMpe 

Parallel 

Pipe 

30" 

$53,100 

Parallel 

Pipe 

36" 

' $7.:Khi 

1 v»  r«,ion 
Pipe 

4." 

$79,000 

IIer-17 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGF  STUDY 


SiiiiRjsiri  Miller  Creek  Demonstration  Area 


k XISTINC 

> f ACii  irifcs 

. 

* TYPE 

PlPt  D-AMtItH 
OH  CMANNE ; 
BonuM  width 

1 

LENOIH 

CHANNfci 
SlDt  SLOPES 
• Hofi/  Veil  1 

WAX 

DEPTH  OF 
CHANNEL 

I i^Ohe 

Holding  ^ 18.6  AF 

Pond  (active) 

•tone 

_ . 

Cnanne] 

ir 

3,200' 

2.5:1 

1.4:1 

2.6' 

mne 

n 

Crtannel 

360' 

1.0:1 

1.7:1 

1.6' 

Cnannel 

4' 

3,000' 

2:1 

2' 

<one 

Culvert 

4' 

100' 

0 

4' 

■lannt' 

;■ 

600' 

1:1 

2:1 

2.3' 

.4one 

Pt^je 

72  ' 

lOo' 

«i  iMl* 

4on»’ 

*ont' 

*un»- 

<1(111* 

J 

■ — 

PHOPOSl  D FAClUTlfcS 


Inlet/  i To  42" 
Outlet 


lloldinq  39. b AT  (active) 
Pond 


Pipe  I b4"  (throttled) 
100' 


Pipe  320' 


Inlet/  I For  36" 
Outlet 


FSIIMAUD 
CAPITAl  COST 


1 5380,000 


$11 ,000 


521,000 


Di  version  ' 60" 
Pipe 


Inlet/  ; For  60" 
Outlet 


$366,000 


Inlet/  To  64" 
Outlet  I 


Parallel  84" 
Ptoe 


Pipe  60" 

1,000' 


Pipe  I 42" 

1,600' 

Pipe  I 36" 

500' 


I’ipe  i 30" 

I 3,200' 


Pipe  64" 

3,400' 


518,000 

1 

' $119,000 


$116,000 


5171,000 


$359,000 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Alierndtive 


Mi  Her  Creek  Demonstration  Area 


EXlSTlNli  FACILITIES 


PROPOSED  FACILITIES 


I PIPE  DIAMETER  CHANNEL  MAX 

I element!  oh  CHANNEL  SIDE  SLOPES  DEPTH  OF 

NUMBER  TYPE  BOTTOM  WIDTH  LENGTH  Vert)  CHANNEL  TYPE 


ESTIMATED 
CAPITAL  COST 


42" 

$183,000 

2,400' 

36" 

$117,000 

1,800' 

. 

33" 

$59,000 

1,000' 

30" 

$139,030 

2,600' 

24" 

$37,000 

'300' 



Variety  of  inlets , 

$52,000 

0 500'  intervals 

35  total 

3.5  AF 

$18,000 

1.2  acres 

54" 

$11,000 

Holding  | 1 10  AF 
Pond  I 37  acres 


I $44,000 


•'ione  I 


Pipe  3b"  2.100' 


Culvert  7* 


i i.  ... 

I bW  1 0 


Parallel  . 30" 
Pipe  ' 


2.b'  Parallel  | 54" 
Pipe 


$112,000 


$60,000 


Cnannel  | 12.5' 


800'  2;1 
I 3:1 


2.5'  Diversion  72“ 
Pipe 


$113,000 


Channel  /' 


L 1_. 

! Oone  1 


I ! 


1,000'  3:1 


Inlet/  To  72" 
Outlet 


2*  Diversion  Two-60" 
Pipe 


Holding  16.6  AF 

Pond  8.4  acres 


Pipe  I lb" 

I 2. 000' 


t " $11,000 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGl  SFOUF 


1 

EXiSTiNt 

i FACILITIES 

El  EMENT 
NOMBER 

i 

1 

TYPE  1 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

LENGTH 

1 

1 CHANNEL 
SIDE  SlOPfcS 
(Hoi  1/  Vert  I 

1 MAX 

depth  of 
CHANNEL 

FROHOSED  FACILITIES 


estimated 

CAPITAL  COST 


Parallel  I 
Pipe 


Diversion  24" 
Pipe 


Inlet/  To  24" 
Outlet 


14S  I Culvert  I 2.8'  ! 100'  | 0 


Parallel  42" 
Pipe 


83  Culvert  I 2.8'  i 150'  0 


81  Channel 


81  Tone 


7.7' 


1,000'  , 2;1 


2'  Parallel  30" 
Pipe 


1.6'  Diversion  60" 
Pipe 


Inlet/  To  60" 
Outlet 


$119,000 


ThR  Estimated  Capital  Cost  tor  each  element  includes  Conttartoi  protit, 
enqineermg,  legal  and  contingencies  In  ^iddition,  land  purchasi-  and 
seveiance  costs  are  included  wtiere  land  is  reguKed  All  cost'  .tie  bast.d 
upon  June  1973  prices 


Total  Esiiinatwl  Capital  Cost  $4, 721  ,000 
Round  To  $4,700,000 


Miller-20 
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KIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


.Miller  Creek  Uemonstration  Area 


HIBCO  UHBAN  HUNOfF  AND  BASIN  DRAINAGl  blUuV 


EXISTINC 

; FACILITIES 

PROPOSED  FACILITIES  ^ 

ELEMENT 

NUMBER 

”1 

1 TYPE  j 

PIPE  DIAMETER  1 
OR  CHANNEL  1 
BOTTOM  WIDTH' 

! 

length  i 

CHANNl  1.  1 

Slot  SLOPES  1 
IHoi li  VerT  ‘ 1 

MAX 

DEPTH  Of 
CHANNEL 

TYPE 

i ESTIMATED 
CAPITAL  COST 

Diversioni 

Pjpe 

i 

48"  I 

I 

S18.000 

I 

1 

Parallel 

48" 

I SJ.QfJO 

Oi  version 
Pipe 

48" 

$?3,000 

Diversion 

Pipe 

48" 

$55,000 

I 

Inlet/ 

Outlet 

To  48"  ! 

I 

$7,000 

I 

j 

Culvert 

I Extension  of  84" 

' culvert  to  Port  Pond 

I (800') 

$54,000 

Di  version 
Pipe 

I 

I 30" 

I 

$37,000 

Inlet/ 

Outlet 

To  30" 

L-  . J 

$4,000 

Parallel 

Pipe 

I 

36"  ' 

! I 

$7,000 

Diversion  i 

30"  ' 

$53,000 

I 

I 

I 


'1Ulpr-Z? 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAC.1  Slui;> 


EXtSTiNC 

i FACILITIES 

FU  MfcNT 
NUM8F  R 

I 

TYPE  i 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  width 

length 

CHANNEL 
SIDE  SLOPES 
IHon/  Veri  } 

MAX 

DEPTH  OF 
CHANNEL 

220  I'^one 


Pipe 

24" 

900' 

$37,000 

Inlets 

Variety  of  inlets, 
0 500'  intervals 
35  total 

$52,000 

Holding 

Pond 

3.5  AF 
1.2  acres 

$18,000 

Pipe 

42" 

100' 

$8,000 

Holding  | 

no  AF 
37  acres 

$44,000 

Pipe 

24" 

100' 

$4,000 

Paral lei 
Pipe 

30" 

i 

h 

$112,000 

Parallel 

Pipe 

42" 

1 

$4b,000 

Oi version 
Pi  !>e 

54"  1 

$85,000 

Inlet/ 

Outlet 

To  54" 

$9,000 

Diversion  i 
Pi  pe 

Two-54"  ! 

$212,000 

Holding 

Pond 

16.5  AF 
8.4  acres 

$23,000 

Pipe 

15" 

$50,000 

2.000' 

1 

Mnicr-24 


HIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 


Aiieindtivf U SiihR;mn  Mi  1 ler  Creek  Demonstration  An>d 


EttMtNT 
NUMBE  H 

EXISTING  KACIUTIFS 

PROPOSED  FACILITIES 

TYPE 



PIPE  DIAMETER 
OH  CHANNEl 
BOTTOM  width 

1 

LENGTH 

CHANNEL 
SIDE  SLOPES 
(Hon/  Vert) 

r 

MAX 

DEPTH  OF 
CHANNEL 

TYPE 

estimated 
capital  cost 

Pipe 

— 

36" 

700' 

Parallel 

Pipe 

24" 

$29,000 

l3l 

Pipe 

36" 

IJO' 

1 

^ 

■ 

Parallel 

Pipe 

24" 

$4,000 

l3j 

Chdimel 

5‘ 

300' 

1:1 

7:1 

1.8' 

Oi  ve  rs  i on 
Pipe 

24" 

$12,000 

IbU 

lone 

Inlet/ 

Outlet 

To  24" 

$4,000 

145 

Culvert 

3. 8- 

100' 

0 

2' 

Parallel 

Pipe 

42" 

$6,000 

83 

Cul vert 

2.8' 

160' 

0 

2' 

Parallel 

Pipe 

30" 

$8,000 

81 

Ctidpnel 

7.7' 

1,000' 

2;1 

1.6' 

0) version 
Pi  pe 

60" 

$119,000 

81 

ilone 

Inlet/ 

Outlet 

To  60" 

$9,000 

The  Estimated  Capital  Cost  Uir  each  element  includes  Contractor  profit, 
‘•ngineennq,  legal  and  contiitqerH  les  In  adrhtion,  land  purchase  and 
severaitce  costs  are  included  where  land  is  requited  All  costs  are  l>ased 
upon  June  1973  prices 


Total  Estimated  Capital  Cost  $6 « 334,000 
Round  To  , 300 , 000 


RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 
Alternative LLL Sub  Ba^m  Hiller  Creek  Demonstration  Area 


EXtSTiNC 

i FACILITIES 

ELEMENT 

f4UM8FR 

T'rPE 

PIPE  DIAMETE^ 
OR  CHANNEL! 
BOTTOM  WIDTH 

LENGTH 

CHANNEL 
SIDE  SLOPES 
(Hofi2  Vert  ) 

MAX 

DEPTH  OF 
CHANNEL 

PROPOSED  FACILITIES 

Type 

ESTIMATED 
CAPITAL  COST 

1 

1 

> i 

3' 

2 

1 

3.5' 

HIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  SlUG/ 


EXISTING  FACILITIES 

PIPE  DIAMETER  CHANNEL  MAX 

ELEMENT  OR  CHANNEL  SIDE  SLOPES  DEPTH  OF 

NUMBER  TYPE  BOTTOM  WIDTH  LENGTH  (homz  Vert  | CHANNEL  TYPE 


PROPOSED  FACILITIES 


ESTIMATED 
CAPITAL  COST 


ICO  AF  (active) 

$1,600,000 

30" 

$5,000 

100' 

84" 

10,000' 

$1,810,000 

42" 

1,500' 

$118,000 

36" 

300' 

$33,000 

30“ 

$171,000 

3,200' 

34" 

$359,000 

Variety  of  inlets 
3 bUO'  intervals 
35  total 


$189,000 


$117,000 


$59,000 


$139,000 


3.5  AF 
1 .2  acres 


Miller-28 


EXtSTiNC 

i FACILITIES 

ELFMENT 

NUMBfcH 

TYPE 

PIPE  DIAMETER 
OR  CHANNEL 
BOTTOM  WIDTH 

LENGl H 

CHANNEL 
SIDE  SLOPES  1 
IHon/  Vet!  ) i 

MAX 

DEPTH  OF 
CHANNEL 

RIBCO  URBAN  RUNOFF  AND  BASIN  DRAINAGE  STUDY 
Aitwnai.vR  111 SniiRHSin  W 1 1cT  Creek  Demonstration  Area 


I'ROPOSED  FACILITIES 


ESTIMATED 
capital  COST 


130 

Pipe 

25  1 

Channel 

Parallel  : 30“ 
Pipe  ! 


Diversion!  24“ 
Pipe 


I $112,000 


$34,000 


Inlet/  I To  24“ 
Outlet 


Holding  16.5  AF 
Pond  ; 8.4  acres 


$23,000 


Pipe  15" 


1 $50,000 


150  Channel 


145  Culvert 


83  Culvert 


81  , Channel 


it<»|  n*^  In  .idifidott  t.tiitf  li.isi-  .intf 

rf-vi'f.itN  f ( .(Sts  ,i(f>  inrtiMted  wh**!*'  All  . trtf- 

■tM>n  func  / { (If  ic  t*s 

r.i'‘.tOs“feNT  PRINTING  n^tlCE  1<»74-  *1  RfC-.iNin 


Paral lei 
Pipe 

24“ 

$4,000 

Diversion  | 
Pipe  j 

24" 

$12,000 

inlet/ 

Outlet 

To  24“ 

$4,000 

Parallel 

Pipe 

42" 

$8,000 

Parallel 
Pipe  j 

* 30"  ; 

1 1 
' 

$8,000 

1 

Diversion  ^ 
Pif»e  1 

: 60" 

1 ' 

$119,000 

i 

In)et/ 

Outlet 

To  60“ 

$9,000 

Molding 

Pond 

, 3 AF 
' 1 acre 

1 

$100,000 

Molding 

Pond 

1 4 AF 
1 1 acre 

' $110,000 

1 

1 

i 

Ifif  p».»!(t 

I.M.tl  \ M-m. 

C.f(>i1.»l  Cn*.! 

$6,922,000 

Sf  <IM(t 

Ri'umiT  To 

$6,900,000 

X iN  tn 

!'iller-29 
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STATKIENT  COMCEUN'ING  TORTAGE 
TO  APPEAR  IN  .SE)CIARY  REPORT 


243.  IMPACT  OF  FINAL  HEARING  ON  PLAN 


r 

'I 


A.s  a result  of  the  U.'o  hearings  on  the  proposed  Basin  Plan  tlie 
Coordinating  Connittae  raeuibers  net  and  revie-./ed  the restiiiriony . The 
intense  local  and  congressional  opposition  is  based  on  the  very  under- 
standable desire  of  the  inhabitants  of  the  valley  not  to  be  displaced 
fre.a  their  homes  and  llvellhocd.  This  type  of  opposition  was  expected 
and  is  typical  in  water  resource  projects.  It  has  not  been  a bar  to 
projects  where  benefits  are  realized  by  otiiers,  which,  in  the  judgement 
of  policy  makers  outweight  the  disadvantages  to  tliose  being  displaced. 

However,  in  the  case  of  this  project,  no  support  w.\s  expressed  by  those 
to 

who  stand  H-.  i benefit  Cren  its  construction.  Accordingly,  the  coordinat- 
ing  ccnniittcc  concludes  that  they  prefer  to  forgo  tlie  benefits,  rcali.'ing 
that  the  recreation,  power  and  \.ater  cjuai.ity  needs  that  could  have  been 
met  by  the  project  w'ill  go  unfulfilled  or  w/ill  bo  accomplioiied  in  seme 

other  way,  at  seme  greater  econo'iic  cost.  The  coordinating  co;.;niittee, 
therefore  further  concludes  that  the  project  should  bo  deferred  from 

being  recommended  as  part  of  the  ear ly--action  program.  However,  because 
it  was  the  consensus  of  the  mciiihcrs  that  Portage  Is  an  excellent  site 
for  a n'.ultlple-purpose  reservoir  development,  and  because  a large  part 
of  the  Basin's  needs  will  not  bo  met,  additional  r.tudies  appca.r  warranted. 
These  studies  sliould  Include  possible  altcrna.tlvc  sites  for  wwater-oricn tod 
recreation,  a smaller  scale  of  recreational  dcvclop;:.c  ii; , development  of 


i 

i 

1 

; 

i 

I 

i 

i 


] 

1 

1 


the  site  by  other  than  the  Federal  Govorn’-.ient , a complete  agricultural 
Iripact  study  and  possible  use  for  other  purposes  such  as  water  supply. 


244.  The  State  of  h'ev/  York  and  the  several  counties  of  the  Ccr.esce 


Ir- 


Basin  have  subsequent  to  the  public  hearinj’s  forned  the  Genesee  Basin 
Regional  Board.  This  Beard  should  give  high  priority  to  tlic  re-e.'aluation 
of  Portage. 

245.  The  liearings  do:.ionstrated  tiiat  the  other  recoa.’.nendations  of  the 
proponed  Basin  Plan  '.'orc,  in  general,  acceptable  to  the  public.  Therefore, 
the  consens:u3  of  the  Coordinating  Coi.iiaittce  v;as  to  incluile  these  items 
in  the  early-actlon  plan  for  reccr.'.mendation. 


1 


1 

’I 

t 

i 

\ 


i 

ii 

4 

d 

\ 


